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WRAPPING JOINTS AND PROTECTING 
WIRES FROM ABRASION. 









GENERAL WESTERN AGENTS: 


CENTRAL ELECTRIC C0.,* “cartes 


Branches: BOSTON, MINNEAPOLIS, OMAHA, PHILADELPHIA, KANSAS CITY, 
* SAN FRANCISCO, WEST COAST TELEPHONE CO., S. A. 











I we y— | 


| 


C= ii 














=r 


> SS WS 


5 
= 
. Vii A 


ANY & 


— WOK - WE 


ILLUSTRATED. 


WO) A 
Van A WEEKLY -JOURRAL OF SAL 





=s 





—_, 





neatie Lint Power, Telephone, Telegraph s# Scientific Progress. 








VOL. 13, No. 26.) 
WEEKLY. ) 


NEW YORK, SATURDAY, FEBRUARY 23, 1889. 


/ $3 per annum. 
Single Copies, 10 Cents. 





Copyright, 1889, by ELecrricaL REviEw PUBLISHING Company, 13 Park Row, New York. 


Entered at Post Office, New York, as Mail Matter of the Second Class. 








CHICAGO ELECTRIFIED 


FBRAVE KNIGHTS OF ELECTRIC 
LIGHT AND POWER IN 
COMMAND. 


THE EXPOSITION BUILDING CROWDED 
WITH EXHIBITS AND EXHIBITORS. 


A Large Attendance and an Interesting 


Meeting Expected. 





SPECIAL EDITORIAL DESPATCH TO THE 


ELECTRICAL REVIEW. 


GETTING READY FOR THE ELECTRIC LIGHT 


CONVENTION, 


THE OUTLOOK ON MONDAY, 


(Special Despatch.) 


CuicaGo, Feb. 18, 3 Pp. M.—Four years 


ago, this month in this city, the National 
Electric Light Association was born. . 

This week the city of its birth gives it 
glorious welcome. 

Already there is in attendance many more 
than ever were present at a former conven- 
tion, and to-morrow’s trains promise to in- 
crease the crowd. 

President S. A. Duncan arrived Saturday; 
Secretary A. V. Garratt the previous day. 
The members of the Executive Committee 
are nearly all here, and with the other offi- 
cers will be dined to-night at the Union 
League Club by the Chicago members. 

Chairman B. E. Sunny of Executive Com- 
mittee has accomplished wonders in com- 
pleting preparations for the exhibitors. He 
is receiving many compliments, and is a very 
busy man. 

The At- 
lantic Coast is represented by akout 150 


Roe is here from San Francisco. 


delegates. 

The special vestibule train arrived this 
forenoon. It brought in 58 passengers, about 
45 from New York, 
delphia and Pittsburg. 


the others from Phila- 

All the passengers 
enjoyed the trip, it was so quiet and restful, 
preparing them for the hard work of the 
convention, which begins to-morrow. 

The underground question, evidently, will 
be a leading one. Chairman Lynch of the 
special committee, has not yet arrived but is 
expected Wednesday. The advocates of 
underground work are present in force. 
Johnstone, the New York conduit man, is 
the most lively, It is likely that the con- 
vention will not be so emphatic in its opposi- 


tion to the undergrounding of the wires 
as at the New York meeting De Camp | 
of Philadelphia, Weeks of Kansas City, | 
Morrison of Baltimore, are all here to op- 
pose wire burial, and there are many 
others. 

City Electrician John P. Barrett is exert- 


ing himself on behalf of all visitors, and is | 


| in relation to officers for another year. 
| The sentiment is favorable to the present 
| officers, with locality changes in the Execu- 
tive Committee. 

Stanley, of Bridgeport ; Weeks, of Kansas 
City ; Ridlon, of Boston, and your corres- 
| pondent—the four who were present when 
| the Association was born and have attended 
every meeting since—are here in all their 
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succeeding in doing the honors most grace- 
fully. 
The city press is remarking on the fine- 


looking, alert-appearing attendants, with 
particular attention to the New York 
crowd ! 


Niagara Falls is talked of for the next 
summer meeting. Rhodes, of that place, is 
working for it, and will likely succeed. 

The usual amount of politics is appearing 





Fig. 1.—THE JOHNSTONE SysTEM oF UNDERGROUND CoNnpDvuITS.—SHOWING MAn- 
HOLE AND ‘‘A” S1zE oF CoNDUIT, 


WITH STREET LAMP CONNECTIONS, 


manly and moral beauty, and wear their 
honors with becoming modesty. 


It will be a great Convention. 
W..F 





THE EXPOSITION BUILDING, EXHIBITS, ETC. 

The old weather-stained leviathan struc- 
ture known as the Exposition Building, 
where many a tumultous assembly has met 
since its erection in 1872, is now ready for 





( Continued on Page 5.) 





UNDERGROUND ELECTRIC CON- 
DUITS. 





THE JOHNSTONE SYSTEM, USED IN NEW YORK 
BY THE CONSOLIDATED TELEGRAPH AND 
ELECTRICAL SUBWAY, DESCRIBED AND IL- 
LUSTRATED — INTERESTING INFORMATION 
FOR AERIAL WIRE OWNERS. 





The special features of the Johnstone sys- 
tem, owned by the North American Under- 
ground Telegraph and Electric Co.,45 Broad- 
way, New York, are presented to the elec- 
trical public in the REvrew this week for 
the first time. Undergrounding of wires is 
one of the chief topics in all electrical dis- 
cussions, and is a problem that has attracted 
and is still attracting many bright and cap- 
able minds, as well as many that have no 
conception of the task involved. No one 
man has devoted more time, energy and per- 
sistent effort to an intelligent solving of this 
problem than has Mr. W. H. Johnstone, 
president of the above company. That his 
work has resulted in the use of this system 
in New York, Philadelphia and Chicago, 
the three great commercial cities of the 
Union, is a recognition that must impress 
every owner of aerial electrical wires, as 
well as the officials of other cities. The 
question is before you, gentlemen of the elec- 
trical fraternity, and while the REVIEw will 
never be found advocating that wholesale 
burial of the wires that is so loudly called 
for by. ignorant and often unscrupulous 
legislation, it is pleased to record every move- 
ment that may lead to the improvement of 
electrical service, and the increase of its 
popularity. Noone will dispute the beauties 
of a perfect underground electrical service ; 
but there are many, and they have the best 
of right to be heard, who protest against 
having their property ruthlessly impaired 
without being heard in their own cause. 
That this system has met with favor even 
from arc lighting men, who are the most 
strongly opposed to the burial of their wires, 
and with probably the best reasons, is shown 
from the remarks of Mr. A. J. De Camp, of 
Philadelphia, who stands at the head of the 
are lighting of that city. In the discussion 
of the underground question by the National 
Electric Light Association in New York last 
August, Mr. De Camp said : 

“Ft will say in regard to the Johnstone con- 
duit that it isa very good form of conduit, 
It is expensive, but I believe it is perhaps 
the best conduit we have. I am free to say, 
at any rate, that it is the best form of conduit 
that has ever been brought to my attention ; 
but we have never got anything to put into 
it yet that answers the purpose.” 

The illustrations we present in this issue 
are taken from actual work and present the 
Johnstone system as adopted in New York. 
This is the first comprehensive underground 
system in actual operation we have ever seen, 
and we are sure the views we present will be 
noticed with much interest at the present 
time. 

The first effort to construct an under- 
ground conduit for electrical wires, follow- 
ing upon the Brooks fiasco, was in 1882 in 
Chicago, at which time a law was passed 
preventing the erection of any more poles in 
the streets of Chicago. The Postal Tele- 
graph Company had at that time constructed 
their lines from New York to the outskirts 
of Chicago with no means whatever of reach- 
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ing the centre; when the American Sec- 
tional Eléctric Underground Company of 
Philadelphia, W. H. Johnstone being the 
president of that company, was brave enough 
to undertake the work, and laid some seven 
miles of his iron conduit (of a crude charac- 
ter in comparison to the development and 
improvement of the conduit at the present 
time) in which there were laid two Patterson 
cables, which up to this day are serving the 
Postal Telegraph Company equally as well 
as when they were put down. This effort 
and success very naturally created a fever of 
excitement amongst our active inventors and 
hundreds and hundreds of systems and ideas 
of every conceivable character were made 
known to the public through the medium of 
the Patent office, but the Johnstone system 
kept apace with all the necessities as the 
understandings and requirements were better 
known. 

After the Chicago excitement Mr. Johns- 
tone’s company laid about two miles in 
Philadelphia. The thing was condemned 
most heartily by all people who had any pre- 
tensions to electrical knowledge. Each pri- 
vilege asked for by the company from the 
council or the city officials was fought step 
by step by the overhead interests, but never- 
theless the conduit was put down, and while 
there was no law existing then in Philadel- 
phia to compel the companies to utilize the 
space provided for them, or to put their 
wires underground, Mr. Johnstone deter- 
mined to make a_ practical demonstration. 
He therefore organized the Underground 
Electric Light and Power Company, which 
occurred in 1888, and put an arc light plant 
to work immediately, all of the conductors 
being underground. This enterprise, we 
are informed, is in full operation to this date. 
The experience in Philadelphia established 


for a fact the advantageous mechanical 
construction of this conduit, which is 


made in many sections, creating many 
joints, which would ordinarily suggest 
leakage, admission of moisture, but put 
together, as is done with plumbers’ 
putty, makes it secure and is a guaran- 
tee against the admission of outside moisture 
or drainage. These conduits which were 
laid in Chestnut street, Philadelphia, and 
very inferior to those laid in the city of 
New York, in respect to their mechanical 
construction, have been opened all along the 
entire line, and Mr. Johnstone informs us 
that the iron is found to be perfectly dry and 
in perfect state of preservation, free from 
rust or corrosion, showing the entire absence 
of moisture at any time since their burial, a 
period now of over five years. 

The feature that establishes the great availi- 
bility and durability of this system is the 
perfect facility for the distribution of con- 
ductors of different electro-motive force from 
totally independent ducts and each going in- 
dependent into the house or to the lamp-post. 
Without such facilities an underground con- 
duit is of no earthly value, because wires to be 
carried in a cable from one point to another 
and only utilized at the end, could be laid in 
the earth in any well constructed receptacle 
and would answer the purpose just as well 
as the finest construction imaginable. This 
system affords, as described and shown, a 
perfect trunk line system as well as the dis- 
tributing advantages. The promotors now 
claim that there is nothing that could be 
done or desired to be done with a wite over- 
head that cannot be easily accomplished by 
this system, underground. 

Mr. Johnstone opened the campaign in 
New York as early as 1883 and his persistent 
effort and demonstration were the chief ele- 
ments in causing the passage of the Act 
creating the present Board of Electrical Con- 
trol. Therefore what has been accomplished 
in this direction in the City of New York, 
can be attributed to him. The same op- 
position met with in other cities was meted 
out to him in New York only with greater 
strength than ever before. It was exceed- 
ingly gratifying to those interested in this 
underground movement, last season to walk 
up Broadway, and on One-Hundred and 
Twenty-fifth Street in this city see this 
very elaborate system of conduits going in 
the ground. It did not require an expert 
to stand by and explain to the stranger as he 
went along, that what they were laying was 
to put wires in. It showed it on the face. 

THE JOHNSTONE SYSTEM IN DETAIL, 


Manihole.—The company adopted iron 
manholes as being more durable and sub- 
stantial, and preventing the transmission of 
moisture. A great advantage in the form 
and plan of the structure of this manhole is 
its being made in sections or rings of vary- 
ing widths, starting at the bottom with a 
solid iron pan, and by simply placing rings 
in succession, one on top of the other, until 
the structure thus made has reached a height 
in its rise towards the surface on a level with 
the grade at which the conduits lead into the 
manhole from the several directions. This 


ring, or section of the manhole, is called the 
spigot ring. 


This ring is formed in seg- 





ments. In order to accommodate any size 
conduit, the spigots that are to be placed in 
position of any size aperture (for the conduits 
leading latterly therefrom) are all of uniform 
size on the outer edges of the plate, fitting 
exactly into the spigot ring, taking the place 
of one of the segments that construct the 
spigot ring. By this mechanical construc- 


tion a larger or smaller spigot can be substi- | 


tuted at any time. Surmounting this spigot 
ring is a hood made of sufficient strength to 
bear the street traffic, tapering to a proper 
size opening at the street for the admission 
of a man. 


Conduit.—The conduit system consists of | 


an iron box composed of two troughs, one 
placed upon the other, as shown, with the 
longitudinal divisions at the sides, a groove 
being cast on the edge of the lower trough 
and a tongue cast on the edge of the upper 
trough, so made and exact in size that when 
put together must necessarily result in an 
exact fit. These sections are five feet in 
length, as are all the varying sizes of internal 
capacity. To insure joints being water 
tight, prior to the laying, all grooves, 
recessed clamps and abutting ends are filled 
with what is known as plumbers’ putty. 
The more it is immersed in water the harder 
it becomes. Its entire reliability for making 


a tight joint to resist the passage of water | 


has been ascertained by experience and care- 
ful observation in conduit structure in con- 
tinuous operation for over four years. 
internal capacity, shown in Fig. 2, is divided 
up into as many ducts, or apartments, as 
may be desirable, in the following way : 
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building (see Fig. 3). These handholes are 
formed in the top sections, consisting of an 
opening large enough to give free access to 
the wires in the top ducts, or compartments. 
This opening is covered with a tight and 
secured plate, removable at will, so con- 
structed that when 2 connection is desired to 
be made with any house, an excavation is 
made immediately over this plate, its location 
being known by marks upon the curbstones 
or measurement from the nearest manhole 
plate (careful records always being kept). 
The workmen go into the cellar of the build- 
ing with which connection is to be made, 
remove a single stone in the foundation, and 
by means of a system of dirt augers and 
drills a hole is bored beneath the sidewalk 
and curbstone to the excavation over the 
mabthole. An ordinary gas pipe of the size 
and capacity to accommodate that particular 
building (in the end of which is forced a 
| conical wooden plug) is started in the hole 
thus bored from the cellar, and driven 
through to the handhole opening. When 
| arriving in sight it is a very little work with 
| crowbars to raise or lower or bend the pipe 
sufficiently to allow its proper admission into 
the handholespigot provided for its reception. 
By means of an ordinary rubber tube dropped 
| into the end of the pipe at the handhole, con- 
versation can be carried on with those in the 
cellar. Directions can then be given as to 
how far to drive the pipe, and when to stop, 
etc. The experience had in making a large 
number of such handhole attachments shows 
the entire practicability and ease of the op- 
eration. The handholes are provided with 


\ 
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Fig. 2.—THE JOHNSTONE SysTEM.—IRON? MANHOLE—INTERIOR VIEW, SHOWING TEST 
BoOxESs AND CONNECTIONS 


Grooves are cast inside the bottom of the 
bottom sections, and corresponding grooves 
inside the top of the top sections. When 
the two sections are put together these 
grooves come exactly opposite each other. 
If more than one set of ducts are to be pro- 
vided in any special size of conduit, an iron 
shelf, two and one-half feet long, with feet 
cast upon it of the height desired, made to 
fit exactly into these grooves, is slid into 
position. On the top of this shelf are corres- 
ponding grooves to those in the bottom of 
the conduit section, and into these grooves a 
like shelf with feet is placed, until the num- 
ber to provide for the special number of 
ducts are pushed into position. This work 
is performed as the conduit sections are laid 
and the top sections are placed in their 
position, following the placing of the shelves, 
as described, which is not only an easy and 
expeditious work, but the day laborer can per- 
form it, as it is not possible for the structure 
to be put together wrong. The rapidity 
with which this system can be laid is a most 
favorable feature. 

Distribution.—The question of distribu- 
tion of wires and their easy handling is the 
one vital question underlying the entire sub- 
ject and problem of placing electrical con- 
ductors underground, and this point is the 
one to which this company has given the 


greatest attention, and assert that they have | 


achieved and worked out to a state of com- 


pletion a mechanical means that enables them | 


to handle wires underground from point to 
point with perfect facility and convenience. 
In the course of laying the conduits they 
place a handhole section in front of each 


an extra piece, which is called the handhole 
spigot, which is placed in position at the 
| time the house connection is made. It ex- 
tends out from the line of the conduit struc- 
| ture about six inches, forming a bell shape. 
Within this recess the connection or splice 
| made with any wire, is entirely outside of 
| the line of the duct from which it is taken. 
| This bell spigot piece offers the advantage 
| that after the splice is made, and before the 
handhole cover is replaced, the space around 
the splices is filled with a hot insulating ma- 
terial, which becomes hard and impervious, 
| and prevents the passage of moisture or foul 
| gas, that may accumulate in the conduits, into 
| the houses; a thing that must be seriously 
| guarded against. The handhole plan provides 
| also for a separate and distinct cpening into 
any of the ducts on the other side of the con- 
duit structure in respect to the top ducts, as 
| well as to those on the bottom, the idea being 
| to give a separate and distinct duct leading 
| from the conduit to the house. for electric 
| light wires, and a distinct duct for telephone 
and other services. 
| Are Lighting.—The question of electric 
| arc lighting is one that must absolutely be 
| met with ample provisions for both its me- 
| 
| 





chanical and electrical accommodation. The 
outside ducts provided in the Johnstone sys- 
tem are specially designed for this particular 
service. The handholes provide openings 
| on either side of the conduit, enabling con- 
nection to be made with both sides of the 
| street from one handhole. A company con- 

tracting to light the city streets must have a 
| provision to reach their poles on which their 

lamps are erected (see Fig. 1). A handhole 





piece is placed in the conduit opposite the 
point where the lamp post is to be located, 
and in case of a location being changed, and 
the lamp post being placed at a point oppo- 
site a point in the conduit where no hand- 
hole had been placed, they make an excava- 
tion five feet long, remove the clamps bind- 
ing the conduit‘ together, lift up one plain 
top section, replacing it with a handhole sec- 
tion, in which operation none of the wires 
passing through any of the ducts are in any 
wise disturbed. This done, the operation is 
complete, and ready for the connection be- 
tween the manhole and the lamp post. This 
illustrates one of the advantages of the five- 
foot sections, another being in case of an 
actual disturbance or defect discovered in 
the cable that may be passing through 
the conduit, it can be easily located, and 
at that point a top section removed lift 
the shelves out one after the other clear 
to the bottom, if the defective wire should 
be so located, allowing the conductors that 
are in use and operation to swing or suspend 
from their respective ducts over the point 
opened. The cable can be repaired by cut- 
ting out the defective section and resplicing 
it. This operation disturbs only the cable 
in which the defect is found; avoiding the 
laborious and expensive necessity of drawing 
the cable clear out from one manhole to an- 
other. After the repair is made, the plates, 
or shelves, can be slid into their original po- 
sition, the wires adjusted in their respective 
ducts and the top section replaced with fresh 
putty, making it equal to its original con- 
dition. The simplicity of drawing single 
wires from the manholes to the handholes, 
is exceedingly plain. A cable in any service 
containing a large number of wires, carried 
from a central station to a manhole at any 
distance therefrom before it is to be tapped, 
and at that manhole any number of wires to 
be used in any (telephone) service in the 
next succeeding block, would be spliced to 
the end of the number of wires thus required 
from that cable, and drawn into the top ducts 
of the conduit from that manhole to the 
houses within that block. This compart- 
ment being accessible in front of each house 
through handholes, the amount of wire thus 
used is only the exact length to reach the 
precise point aimed for. The remaining 
wires in that cable, terminating at that par- 
ticular manhole, can again be spliced to a 
cable of an equal number of conductors to 
those left in that particular cable, and from 
thence carried in some of the lower ducts to 
another manhole at any distance therefrom, 
and in a like manner distributed from block 
to block until the capacity of the cable be 
exhausted. By this means no dead wires are 
left. 

The carrying capacity of a conduit system, 
of course, is regulated according to the street 
in which it is laid, and to provide distribu- 
tion for the opposite side of the street in 
which a trunk line of conduit may be laid, 
which might be of sufficient capacity to pro- 
vide for the great possible increase of wire 
service in the future, would nevertheless 
have its distributing system on the top as in 
all other cases ; but in case of the street being 
so wide as to make it impracticable to cross 
the street to make direct house connections 
to the houses on the opposite side of the 
street, the Johnstone system provides simi- 
lariy constructed conduit to the one descri- 
bed, but of a diminutive size, provided with 
all the handhole conveniences and only of a 
sufticient capacity to supply the demand for 
the buildings on that particular side of the 
street solely. This subsidiary conduit could 
be thus extended around all four sides of a 
block, that entire block being provided with 
electrical service of all kinds fed out of the 
manhole at the opposite corner in the trunk 
line system from which the subsidiary line 
started. Inthe suburban or sparsely resi- 
dence portion of the city where but a small 
amount of electrical service will ever be re- 
quired, a modified form of this system has 
been devised and completed, and embraces 
in one conduit structure facilities for sepa- 
rate and distinct electric light service, also 
telephone, telegraph, burglar, fire and mes- 
senger service, the system being fully com- 
plete for an independent distribution for each 
one of these operations, permitting from a 
commercial standpoint, a complete system 
throughout the entire city in outlying and 
sparsely populated districts. 

We have described this prominent and 
thoroughly worked out system at much 
length, and the readers of the ELECTRICAL 
REvIEw will, we are sure, appreciate the 
work required on our part in getting all 
these points and properly presenting and 
graphically illustrating them. 

+ 

—— The Missouri Electric Light and 
Power Company, of St. Louis, recently 
organized to operate the Westinghouse sys- 
tem of incandescent lighting, has bought the 
property at Twentieth street, facing 169 feet 
on Locust, for a central station, having a 
capacity of 50,000 lights. The station will 
operate day and night, and lights will be 
furnished to business houses and office build- 
ings by meter, at prices to compete with 
gas, affording the public reliable service at 
low rates. 
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Meeting of Electric Light Men. 

The National Electric Light Association 
meets at Chicago, in the Exposition Build- 
ing, on the 19th, 20th and 21st instants, and, 
from what can be learned, is likely to be 
more than usually interesting. There will 
be at the same time a large exhibit of 
electrical and kindred apparatus, the most 
interesting of all, perhaps a 900 foot track, 
with curves of 90 feet radii, on which it is 
expected the various types of electric motors 
will be tried. The principal magnet—we 
speak figuratively—to attract the electrical 
men will be the papers to be read and the 
discussions following them ; notably, ‘‘ Cur- 
rent Meters,” ‘‘ Static Charge in the Punc- 
turing of Underground Cables,” Relation of 
the Material of Conduits to the Insulation of 
Cables.” 

These discussions are unique in their way 
and, perhaps, it is not going too far to say 
that the manner of conducting them is quite 
as novel as the apparatus which is their in- 
citing cause. At the meeting of scientificas- 
sociations—there are exceptions, of course— 
one must needs listen to much which, 
though often good and sometimes true, is 
not always new, and again to what is new, 
but neither instructive nor entertaining ; for, 





as in a society of artists, there is the old aca- 
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When it is remembered that many of the | line from one pole to the other. But this 
best practical minds of the country gather at | tendency is opposed by the attraction of the 
these conventions, and that in their line they neighboring particles which are magnetized, 
are, it is conceded, leading the world, it is | and by friction on the surface of the iron 
not, perhaps, going too far to say that toattend | sheet; in the case of feebly magnetic bodies 
these conventions is to get a liberal educa- | this latter force is the more powerful, and 
tion in applied electrics.—Seéentific American. | the particles, in moving to the position in 
— which the threads will be shortest, leave a 
Magnetic Images Produced by Feebly | sort of trail behind them arranged along the 
Magnetic Bodies. equipotential lines, and formed of small 
If iron filings are shaken on to a very thin | particles of the powder heaped up one be- 
piece of sheet iron placed on the poles of a | hind the other. 
magnet, the particles arrange themselves 
along the lines of force. But quite a different 
result is produced by shaking very carefully 
on to the sheet of iron sesquioxide of iron, 
iron scales from forgings—which are a mix- 
ture of ferrous and ferric oxides—and the 
various oxides of nickel and cobalt, all in a 
state of very fine powder. Instead of using 
dry powders, the oxides may be suspended 
in a varnish of lac dissolved in alcohol, 
which on drying preserves permanently the 
image formed. The powder accumulates in 
considerable heaps corresponding to the edges 
of the poles of the magnet, and above the in- 
termediate space it arranges itself in lines or 
threads, the formation of which is facilitated 
by tapping the sheet of iron. These threads 








Chicago, Ill.—The Electro-Optic Manu- 
facturing Company, at Chicago ; capital 
stock, $10,000 ; for the manufacture of elec- 
trical, optical, chemical, medical, mathemat- 
ical and mechanical goods, machines and 
appliances ; incorporators, G. B. Reynolds, 
H. C. Sample, and G. D. Stout. 


Nashville, Tenn.—The Pneumatic Rail- 
way Company of the United States ; incor- 
porators, Charles Walton, Charles J. Rain- 
ear, William Dreisbach, W. Durell, Shuster 
and Eugene M. Aaron ; purposes, to manu- 
facture iron, operate machines, motors and 
contrivances, for furnishing motive power 
by pneumatic process, or by electricity, or 
by the combination of electricity and the 
pneumatic process. 
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Cincinnati, 0.—The Central Thomson- 


Houston Company, Cincinnati; capital 
stock, $200,000; has been incorporated to 
furnish electric light and power. 

East St. Louis. I1l1.—The Monarch Gold 
Mining Company, at East St. Louis ; capital 
stock, $3,000,000 ; for mining gold ; incor- 
porators, A. Whipple, P. Robyn and R. L. 
McLaren. 


Boston, Mass.—F. W. Ames and others 
have petitioned for incorporation as the 
Boston Electric Elevated Railroad Company, 
for rapid transit between different parts in 
Boston and its suburbs. 


Peoria, Ill_—The Peoria Gas Specialty 
Company, of Peoria ; capital, $104,000 ; for 
the manufacture of gas and other illumin- 
ating machines ; incorporators, J. Elder, J. 
N, Whelpley and R. L. Lamis. 














Fic. 3.—THE JOHNSTONE SysTEM, SHOWING CONDUIT, INCLUDING TRUNK AND DISTRIBUTING Ducts wiTH SuBsip1iARY CONDUITS AND FLusH Box. 


demician, who is hors concours, and whose 
pictures must be accepted and hung “* be- 
low the line,” whether good or bad, so in 
the long established scientific association 





(See pages 6 and 7 for other Illustrations.) 


Savannah, Ga.—The Savannah Electrical 
Company has been organized at Savannah 
by Herman Meyers, C. F. Prendergast and 
P. W. Meldrim ; to operate telegraph and 


force as do iron filings, but at right angles to 
them, or, in other words, they map out the 
equipotential lines. No results have been 
obtained with diamagnetic powders, using 





there are those who have the right to| the strongest magnets at the author's dis- 
talk, to occupy the time of a meeting, | posal. 
whether or no they have any information to| A double effect is produced with magnetic 
impart. But, in the electrical field of to-day, | oxide of iron in fine powder, and with iron, 
apparatus and methods change so quickly | nickel, and cobalt reduced by hydrogen to 
that a new device or idea is scarcely arrived | the metallic state. There isa double system 
when that which is still more novel is tread- | of interlaced threads, the one following the 
ing upon its heels. lines of force, and the other the equipoten- 
The electrical men come from all parts of | tial lines. This double system can be most 
the country at stated intervals to compare | readily obtained with the solution of lac. 
notes concerning these ; it being a vital im- The phenomenon is no longer observed if 
portance, and by no means an easy task, to | too thick a sheet of iron is used, nor if the 
keep abreast of all that is going on in a par- | iron sheet is replaced by one of a non-mag- 
ticular line. There is no time for idle talk, | netic metal such as copper or zinc. 
for oratory, for ancient history, for desser-| The author explains the phenomenon by 
tations on things in general, with an oc- | the property, possessed by all lines of force, 
casional remark on the subject under dis-| of tending to shorten themselves. The 
cussion. The chairman has no traditions to | curved threads of powder formed along the 
follow, and no mercy; the committee to ‘lines of force tend to shorten themselves, 








whom all papers must be submitted, rarely | and to approach the position of maximum 
pass one that does not treat of a live issue. | intensity, where they would lie in a straight 


telephone lines ; capital stock, $50,000. 

Chicago, Ill. — The Interstate Rolling 
Stock & Construction Company, at Chicago ; 
capital stock, $500,000; for construction 
and operation of railway cars of all descrip- 
tions; incorporators, W. F. Brewster, F. 
W.S. Bradbury and W. S. Brewster. 

Turtle Creek, Pa.—Turtle Creek Gas 
Company, of Turtle Creek, Allegheny 
County ; capital stock, $5,000 ; directors, 
Peter A. Boli, James Gilmore, Jr., B. A. 
Jobe, A. O. Tinsman, Joseph P. Johnston, 
William E. Evans and 8. A Rath, all of 
Turtle Creek. 

Albany, N. ¥.—The Champlain Telegraph 
Company ; to operate a line from Pittsburgh 
to Lake Placid, in the Adirondacks. The 
new line will run through Clayburgh, 
Chase’s, Loon Lake, Paul Smith’s and Sar- 
| anac. 
| will be in operation in June next, 





North Brookfield, Mass. — The North 
Brookfield Electric Company ; capital of 
$15,000. The officers are: F. Batchelder, 
president ; B. H. Smith, treasurer, and Ze 
T. Robinson and C. A. Bowditch, directors. 

Chicago, I1l.—Englewood & South Park 
Street Railroad Company, at Chicago ; cap- 
ital stock, $200,000 ; to construct and oper- 
ate a street railroad in Cook County ; incor- 
porators, Edward O. Russell, Hilburd Dun- 
levy, and William H. Allen. 

Camden, N. J.—The Self-Storage Electric 
Light and Power Company ; authorized 
capital of $500,000, of which $1,000 is paid 
in; Charles R. Stevenson, of Camden, John 





It will be 100 miles long ; the wires | I ; 
| with the right to issuc licenses, 


H. Jenkins and Joseph L. Chapman, of 
Philadelphia, are the incorporators. 
Pittsburgh, Pa.—The Ore Reduction 
Company, of Pittsburgh ; directors, George 
Westinghouse, Jr., Lemuel Barrister and 
Samuel T. Wellman. The capital stock is 
$30,000, divided into 600 shares at $50 per 
share. The object of the company is to 
purchase and sell patent rights for inventions 
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EDITORIAL ANNOUNCEMENT 


Address all communications and make all 
Express Money orders, P. O. orders and 
checks payable to order of ELEcTRICAL 
Review, P. O. Box 3829, New York. 

{> No attention will be paid to com- 
munications without the name and address 
of the writer. 





We invite correspondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
scientific subjects, and all facts of special inter- 
est in connection therewith. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 

Subscribers can at any time have the mail- 
ing address of their paper changed by sending 
both old and new address. 
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Chicago is the Mecca of electrical workers 
thisweek. She will wear her honors proudly 
and most happily. 








A good deal of interest attaches to the 
question as to the physical action of the 
electric current on copper wire. Several in- 
stances go to show a destructive action pro- 
duced on the wire. This is a fitting subject 
for discussion at the Electric Light Conven- 
tion, and some interesting facts may be 
brought out in connection with it. 








The report that the recent exhibition of 
the American Institute cost $16,000 more 
than the receipts is not refreshing. Some- 
thing is the matter. Other cities have indus- 
trial exhibits which outrival those held in New 
York, and, if we are not erroneously in- 
formed, are money-making institutions, We 
are not prepared to name the remedy, but it 
is hoped that the secret of success may be 
found before another attempt is made. 








A topic of great interest for electric light 
men is the subject of electric fuel. Espec- 
ially with reference to the cheap, if mephitic, 
petroleum produced in immense quantities 
in the Lima oil fields. So far, this stuff has 
baffled the refiners, and, do what they may, 
the scent of the Lima will hang round it 
still. But its thermo-dynamic properties 
also hang round it, and it is just as good for 
fuel purposes as though it were redolent of 
the most exquisite attar of roses. Let us 
hear from some of our Western friends who 
have doubtless tried the experiment. 








Mr. “Ban” Corrigan, a professional 
hangman, living near Harlem Bridge, is 
much moved, it seems, over the substitution 
of electricity for the hempen rope in the 
‘‘removal” of culprits to a happier sphere 
of usefulness. He says: ‘‘ The rope never 
did them no harm” (gave them no pain), 
and he deelares that the “mild” and 
‘‘resigned” expression that usually orna- 
ments their faces remains to the last, whether 
they be done to death by the ‘‘ drop ” or the 
“lift” system. It seems almost cruel to 
destroy the beatific picture thus drawn of the 
last moments of the condemned by substi- 
tuting electricity, but then the currentis also 
painless besides being instantaneous, and Mr. 


Corrigan may soothe h s delicate sensibilities 
by recalling the last words of Robespierre to 
his hangman: ‘‘Oh, Samson, thou canst 
not be too quick !” 








Our electrical friends coming to New 
York should not fail to examine the con- 
ditions of power transmission radiating from 
a station in Duane street. Already a large 
number of steam users have put aside or sold 
their engines to get their power over the 
wires, getting rid of engineer, coaling, ashes, 
smoke, dust and the oil nuisance. The 
experience in the neighborhood has affirmed 
the statement made in the Review some 
time since that, such are the benefits of 


electricity as a motor, that, given two rival 
workshops of the same kind, if one drives 
its shafting by electricity the other must do 
so or shut down, so much it cheapens the 
cost of production. 








One of the electrical projects in the air at 
the present time is the problem of heating 
dwelling houses electrically, without the use 
of any very hot substance. It is claimed 
that wall paper can be made in such a way 
that the passage of currents of low electro- 
motive force will heat it moderately warm 
to the touch, and thus diffuse throughout the 
room an agreeable temperature. This is of 
course theoretically possible and may even 
become feasible in a more improved state of 
the art. A source of warmth coming from 
the entire surface of a room would certainly 
be the perfection of house heating and would 
do much to make this so-called temperate 
zone of blizzard’s sea blows endurable. Why 
may not the artificial illumination of the 
future be of the same nature? Recent devel- 
opments are tending towards the possibility 
of infinite subdivision. The charm of a 
room illuminated with myriads of candles is 
one never to be forgotten, though it is one 
which few of the present generation have 
seen. We predict that the ultimate use of 


the glow lamp for domestic purposes will be 
to diminish its size and increase its number. 





THE EDITOR PREFERS TO DO HIS 
OWN EDITING. 

The Council of the Institution of Elec- 
trical Engineers in London for some mys- 
terious reason are trying to muzzle the press. 
With the jealousy and secrecy of the ancient 
guilds, they have refused accounts of their 
proceedings to the English technical papers, 
journals of the very highest repute, both in 
England and all over the world. These 
honorable journals have sometimes had a 
very worthy habit of condensing the So- 
ciety’s proceedings, and forsooth because the 
Hon. John Crank-Smith, J.A.C.K.A.S.S., 
does not see therein his vaporous and som- 
nolent remarks about the coefficient of 
strength in the green cheese element of the 
moon, he gets mad, and forthwith moves 
that the aforesaid journal is real mean, and 
ought to be sat on by this illustrious gath- 
ering of the electrical brains of England. 
Thank Heaven, this is a free country so far 
as the press is concerned! 


THE ALTERNATING CURRENT. 


No better proof could be had of the com- 
parative harmlessness of the alternating cur- 
rent than was given recently in the Edison 
laboratory in the search for a substitute for 
hanging. It was shown there that a power- 
ful current must be made to pass through 
sensitive portions of the brain and spinal 
cord and conditions arranged with studied 
care or else the shock received would fail of 
the wanted aim and be harmless. Indeed, 
with all the apparatus on hand, the most 
vital parts of the body selected, and specially 
dampened for contact with the electrodes, a 
shock was given which under the ordinary 
conditions, where apparatus is accidentally 
handled, would be quite impossible. Many 
and many is the time a lineman has got a 
shock from a 1,000 volt alternating current 
without injury, yet, during the investigation, 
as we had seen, with conditions specially 
arranged and all favoring, a 700 volt current 
could be made to kill. Here, then, we have an 
official record of tests made by persons having 
no interest in the alternating current system, 
showing that instead of the ordinary current 
being dangerous, as many supposed, a man 
in fair health would have to exercise pains 
and ingenuity to kill himself by its aid. ’Tis 
not enough that the would-be suicide tie one 
end of a rope about his neck with the other 
end affixed to a beam above. He must ar- 
range to stand on something that can be 
readily kicked away, leaving him in the air. 
So, with the alternating current, save under 
unusual circumstances, special arrangements 
are required to make it fatal. 











THE TELEPHONE IN OONVERSA- 
TION. 

One of the facts brought out in the Tro- 
bridge divorce case recently decided at New 
Haven, Conn., is of peculiar interest from the 
fact that conversation surreptitiously heard 
on a telephone line was introduced as evi- 
dence in court. A husband becoming sus- 
picious that all was not right with his domes- 
tic affairs, caused a telephone wire which ran 
to his house to be tapped, and a stenographer 
was employed to write down everything he 
heard. The conversations which he over- 
heard and transcribed were introduced as 
evidence, and played an important part in 
the case. A few such incidents as this will 
tend to make conversation over the wire 
even more guarded than it commonly is at 
the present time. It has been justly ob- 
served that much of a man’s character can 
be learned from the way he talks into a tel- 
ephone. Who cannot remember when the 
telephone was put into commercial use, being 
sometimes addressed by an unseen, and often 
unknown speaker, in language such as a 
man would rarely use face to face with an- 
other man. Even now one can usually tell 
a person who has rarely used a telephone, 
by a certain relaxation in the common cour- 
tesies of speech. There is an impersonality 
connected with the act of speaking by aid 


of a mechanism which has been lowering in 
its tendencies, for it is only by the personal 
presence of others that many men’s speech 
are kept in restraint. On the other hand, a 
man of true refinement can usually be told 
by the courteous and graceful languages 
which he uses when at the transmitter. 





THE MICROBE OF THE MAGNET. 


With all the paraphernalia of the modern 
physical and electrical laboratory, the instru- 
ments of precision that will handle a mil- 
lionth of an inch as readily as a laborer hig 
pick or shovel ; with all the evolution going 
on through generations of scientists, and the 
almost incessant wresting of secrets from 
the bosom of nature, we doubt if science is 
any closer to the isolation or attenuation of 
the microbe of the magnet. 

It is absurd to suppose that a primary en- 
ergy is impressed upon a piece of hardened 
steel once for all. The transfer of that en- 
ergy into actual work would quickly destroy 
the magnetic power, yet such destruction 
not only does not take place, but the very 
exercise of the power strengthens the mag- 
net. A horseshoe of steel can be magnetized 
in 10 seconds by the current of a few am- 
peres from a battery, a ridiculously small 
amount of energy all told, and such magnet 
can lift many pounds of iron in contact, 
But without contact, it may lift and holda 
pound of iron easily. It will hold that pound 
for an eternity, and every second of that 
time without end the magnet is expending 
energy, until it foots up an almost inconceiv- 
able total of actual power. Not alone that, 
but the magnet of one pound lifting power 
to-day may and will be stronger to-morrow. 
Where does all this really tremendous 
amount of energy come from? By what in- 
scrutable process does the mere magnetiza- 
tion of a bar of steel make of it a machine 
for the transformation of energy? Not a 
reactionary or storage device which, like a 
steel spring, honestly gives back approxi- 
mately allit has received ; but a perpetual 
transforming or converting machine. There 
is a hidden process going on of some kind, 
energy is going into the magnet all the time 
it is doing work, energy in some form. 
Where does itcome from, gravity? atmos- 
phere ? solar rays? earth currents? Who 
can say ? It is a great problem worthy of a 
lifetime of indefatigable research. It is a 
microbe and it will be discovered, and the 
discovery will make electricity the queen of 
nature’s forces and steam will become a dim 
vision of the dark ages of the past. 








BOOK REVIEW. 


Modern HSlectricity.— Notwithstanding 
the amount continually written and pub- 
lished upon electricity in all its phases, out- 
side of those whose business directly or indi- 
rectly requires them to inform themselves as 
to the facts of modern electrical science, it 
is safe to say that very few of the general 
public have any definite knowledge of elec- 
tricity, its nature, phenomena or how it is 
controlled and made use of. 

The little book with the above title, under- 
takes to explain to the non-technical reader 
what electricity is, its relation to magnetism, 
how it is produced and how utilized in the 
arts. It is published by De Wolfe, Fiske & 
Co., Boston, 1889, and prepared by Mr. 
Thomas Kirwan, a well known journalist, 
who has written many semi technical articles 
for the daily press of Boston and other cities. 
The book treats of magnetism, electro- 
magnetism, batteries, the dynamo, electric, 
are and incandescent lighting, electric weld- 


ing, motors, railways, the storage battery, 
telegraph, telephone, microphone and phon- 
ograph, giving a brief statement of the latest 
information in these directions. It will assist 
in giving the non-technical reader a more 
exact knowledge of electrical science and in 
creating an interest which will lead the 
student to the more extensive treatises. 

Not the least useful part of the book is a 
quite full glossary of electrical terms at the 
end of the book. 

The book comprises 128 pages, 12 mo., 
paper, and is sold at 30 cents per copy and 
may be obtained at this office. 








The stockholders and all others interested 
in the Sun Electric Co., owe a debt of grati- 
tude to Mr. Frank Ridlon, the treasurer of 
the company, for his able and consciencious 
management of its affairs since active busi- 
ness ceased. The duties were onerous and 
many a man would have shrunk from their 
performance or failed in undertaking them, 
and it is from the very adverse conditions 
under which he labored that Mr. Ridlon’s 
management is all the more praiseworthy. 
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CHICACO ELECTRIFIED. 
[Continued from first page.) 
the greatest and most important electric light 
convention ever held in this country, which 
js announced by an immense sign on the 
Adams street entrance, 50 feet long and 10 
feet high. Above this is located one of the 
most searching search-lights ever exhibited, 
the focus of which is at Dearborn street, 
three blocks away. It is so powerful that 
it casts a most positive shadow in the midst 
of the strong arc lights at the point of focus. 

Inside of the great building all is bustle 
and hurry—nearly everything used and con- 
nected with the subtle force in the way of 
light or power invented up to date, will be 
exhibited. 

Mr. B. E. Sunny, chairman of the Execu- 
tive Committee, and his associates, must be 
more than electrical men, for they must 
have used some magnetic force with the Ex- 
position managers in having the building 
renovated so as to make a winter convention 
agreeable and inviting. Many winter con- 
ventions have been held here, but this is the 
first one where steam heat and many other 
conveniences will make it inviting to all who 
are interested, and desire to study the appli- 
cations of electricity for light and power. 

The space is divided into departments A 
and B, main floor, and engine rooms. In de- 
partment A are located all moving exhibits, 
while in department B are still exhibits. 
The engine rooms are in the north part of 
the main floor. Many exhibitors who were 
either too late to get within the sacred pre- 
cincts of the art rooms—where the principal 
exhibits are located—or required larger 
space than could be allotted there, have con- 
tented themselves with the main floor, out- 
side of the cheering influence of steam heat. 

Perhaps the head and front of an article 
on this exhibition should be the R. R. motor. 
There will be five of these on exhibition, and 
three of these of different systems will be 
placed in actual service on the railway, 
which has been laid on the floor of the main 
hall, some 400 or 500 feet. There will be 
hundreds of even the electrical fraternity, 
who will be surprised at the vast improve- 
ments in the both motors and electric light- 
ing, which will be brought to the surface at 
Chicago. 200 arc lamps of many varities 
will compete for supremacy with 3,000 glow 
lamps. 

The exhibitors rooms are close and adja- 
cent to the assembly rooms. Directly off 
this latter is the press room, where the vari- 
ous electrical papers will have their head- 
quarters. The audience room will seat 
nearly or quite 500 comfortably. Cloak 
rooms, toilet and exhibitors rooms are 
warmed as well as heated, so that sucha 
thing as discomfort will be almost utterly 
impossible. 

The exhibits of wire, in every form, size 
and quality will be far more extensive than 
has ever been gathered together. Storage 
batteries will claim much attention. The 
press room entrance is in the direct line of 
approach to the assembly—in other words, as 
you enter the former you will find the RE- 
VIEW at yourright. You enter from the north 
and pass into the convention hall through 
the west door of the press room, directly in 
front of the REVIEW. 

Belting, too, will come in for a share of 
the visitors’ time. There will be tanned 
and rawhide, link and solid, and the exhibi- 
tor will advance abundance of reasons, give 
why and wherefore for the belief that is in 
him. 

An indefatigable worker is Mr. F. N. 
Bosson, who has been representing the Exe- 
cutive Committee, and has been on hand 
early and late at the Exposition Building, 
hard at work, always the same genial good- 
natured gentleman, with a kind word or 
a helping hand forall. 

Among the special new features of the 
Convention will be the exhibition of the 
phonograph; Mr. Sunny, Chairman of 
the Executive Committee, tells me it will be 
exhibited in the Convention Hall, every 
evening. An audience of 400 can have this 
wonder explained at one seance. These 


then will be dismissed and the room again 
filled, and so on during each of the three 
evenings. This can easily be done because 





it is expected that the meetings of the Asso- 
ciation will be all held during the day time. 
This will give the evenings to exhibitors, 
phonograph, ete. From present indications 
the phonograph exhibition will be highly 
appreciated by all in attendance at the 
evening gatherings. 

The rush for space at the last moment is 
gathering strength like a gathering storm. 
Over 30 applications have been made by 
new-comers for space in the last 48 hours, 
and the 25,000 and odd square feet of the 
main hall, which was not originally counted 
on, will be crowded with exhibits. But Mr. 
Bosson guarantees space forall. None have 
yet been turned away who come in good 
faith to ask space. Some trouble has been 
experienced by Eastern exhibitors in locating 
and getting their consignments into the 
building, but as Sunday will be no day of 
rest for the Convention people, these will all 
be placed and ready in time for the opening. 
Monday night the Chicago Electric Club 
will hold a general jollification meeting, and 
it is presumed that the boys will be very 
generally present. 

The following is an accurate and complete 
list of exhibits as can be obtained up to this 
time. 

DEPARTMENT A. 

Electrical Supply Company, Sperry Elec- 
trical Light Company, National Electric 
Manufacturing Company, Woodward Elec- 
trical Company, Thomson-Houston Elec- 
trical Company, C. & C. Motor Com- 
pany, Chalmers Spence Company, Detroit 
Electrical Works, E. P. Gleason and Com- 
pany, Knapp Electrical Works, New 
York Insulated Wire Company, American 
Electrical Works, Kesler Electric Company, 
John A. Roeblings Sons, Charles A. Schieren 
and Company, Belding Motor Company, 
Callendar Insulating and Water Proofing 
Company, Eddy Electric Manufacturing 
Company. 

DEPARTMENT B. 

Okonite Company, Central Electrical Com- 
pany, Wykoff Pipe Company, Phoenix 
Glass Company, Chicago Rawhide Company, 
Munson and Company, W. B. Cleveland, 
Water Sweeney Company, H. W. Johns, 
Union Brass Company, Reliance Gauge Com- 
Company, Standard Underground Cable 
Company, American Walthan Watch Com- 
pany, Lakes Conduit, Non-Magnetic Watch 
Company, Schultz Belting Company, D. C. 
Hood. 

The following exhibits are already in 
place: Knapp Electrical Works, of Chicago ; 
a full line of goods manufactured by the 
New York Insulated Wire Company ; Grim- 
shaw white core wires and cables, insulating 
tapes and compounds, switch board cables, 
braided wires, duplex fixture cords, and 
line wires, all sizes; Central Electric Co., of 
Chicago and Kansas City ; Okonite wires and 
cables, Candee weather proof line wire, Man- 
son tape, Okonite tape, Cleveland arc and in- 
candescent switch, Butler Hard Rubber com- 
pany’s sheet, rod and tube, construction 
tools, incandescent and Stoddard cut-out, 
and numerous other electrical goods. 

Mr. Geo. C. Bailey, Chicago manager of 
John A. Roeblings’ Sons Company, 171-173 
Lake street, exhibit in space No. 7, main 
hall. 

These wires are made of Lake Superior 
copper, 97 per cent, pure and are used large- 
ly throughout the country by electric rail- 
roads for overhead wires, because their long 
lengths as they are drawn (drawn to five 
miles), under the Belgian process from ingot 
of 175 to 210 pounds weight. They exhibit 
samples of this hard drawn copper wire. 
They also exhibit a varied line of insulated 
wires including sub-marine, armoured and 
unarmoured cables, also a special line of 
aerial wires. 

The Electrical Supply Company exhibits 
anautomatic pole lighting arrester, an adjust- 
able independent support arc lamp hanger, 
guards for cross arms to prevent falling 
wires, tree insulators which permit the sway- 
ing of limbs without danger to the wire, 
measuring and testing apparatus, double 
pole cut outs with a peculiar attachment by 
which a secondary fuse is arranged to show 
whether a trouble is temporary or perma- 
nent, also the Cobb vulcanite wires. 





Mr. A. H. Patterson of the Phoenix Glass 
Co. is here. This well-known company has 
certainly made their exhibit the most artistic 
feature of the Exhibition, their space having 
the form of a crescent, decorated in neat 
contrasting colors, which displayed to ad- 
vantage the beautiful aggregation of their 
efforts in glassware. There was an arc globe 
of every known system, which showed their 
merits in the regularity of shape and quality 
of glass, being free from imperfections of 
any kind. But the climax was reached, one 
would think, in their line of incandescent 
globes, so extensive in its variety and beauty 
as to receive compliments of admiration from 
every visitor. A well-known citizen of 
Chicago, noted for his artistic taste, was 
overheard to exclaim—‘‘ This is the art fea- 
ture of electric lighting, and nowhere has its 
possibilities for decorative effect ever been 
shown as here.” They had hundreds of 
globes in many soft and mellow tints, such 
as rose, canary, blue, opalescent, amber, etc., 
and specially fine effects in combinations of 
rich cut crystal and blending colors—in fact, 
embracing from the ordinary opal and etched, 
to the most beautiful effect in rich cut crys- 
tal, suitable for homes of the wealthy and 
refined. Their chef d’owvre was a large bow] 
shaped globe, fourteen inches in diameter, of 
the finest rich cut crystal glass, ‘‘ Phoenix” 
cutting, which, when lighted, rivalled the 
brilliancy and prismatic effect of a diamond. 

Phenix Glass Company have made it 
their aim to keep in advance — believ- 
ing in the future of electric lighting—and 
their exhibit proves conclusively that their 
efforts have been in the right direction, and 
produced, already, gratifying results. Some 
few pieces of their justly celebrated rich-cut 
crystal tableware was shown—salad bowls, 
tankards, finger bowls, etc.—which also re- 
ceived high praise. 

It is to the interest-of every one to see the 
wares of this company, and a visit either to 
their handsome store, 729 Broadway, New 
York City, or their office in Pittsburgh, Pa., 
will be both pleasant and instructive. 

From present. appearances the entire 
100,000 tickets will be both issued and used. 

Chicago, Feb. 16, 1889. C. C. H. 





THE ELEGANT SPECIAL TRAIN FOR THE 
CONVENTION. 

A special vestibule-train chartered from 
the Pennsylvania Railroad, lighted by elec- 
tricity and fitted up in grand style, left 
Jersey City Sunday morning with 46 dele- 
gates from New York and vicinity to the 
National Electric Light Association Con- 
vention. Several more delegates were 
picked up at Philadelphia, Harrisburg and 
Pittsburg. The cars were entirely new 
throughout. It comprised three Pullman 
vesibule cars, a dining car and a combination 
car, the latter including a bath room and 
barber shop. The drawing room cars were 
furnished with large easy chairs, upholstered 
in handsome style, a library, writing desks, 
and a sideboard. It was the finest special 
train which has ever been sent out of New 
York. 

Following is a list of the delegates from 
New York: John F. Haskins, C.O. Baker, Jr., 
C. A. Scherien, J. P. McQuaide, H. D. Stan- 
ley, W. J. Morrison, B. R. Weston, A. Conk- 
ling, E. F. Gennert, H. W. Pope, G. M. 
Phelps, M. Abdank, W. H. Johnstone, 
Clarence W. Mead, D. Chalmers, H. M. 
Haines, Charles Cooper, James L. Jensen, 
S. J. Simmons, J. F. Halcy, C. E. Stump, 
Joseph Wetzler, U. H. W. Schenck, A. P. 
Nazro, C. R. Botsford, George 8. Barnum, 
E. F. Peck, D. Liesenring, C. W. Price, 
P. C. Ackerman, A. D. Newton, C. E. 
Newton, E. B. Hatch, E. L. Burrell, J. C. 
Pierrez, A. C. Shaw, T. H. Brady, George 
F. Porter, A. F. Stanley, I. H. Davis, D. C. 
Hood, J. B. Edson, J. B. Ecclesine, John R. 
Gery, E. T. Gilliland, F. R. Colvin, T. W. 
Sprague, C. Y. Wheeler, Albert Hayden, 
C. G. Young; and from Philadelphia: W. H. 
Temple, H. 8. Skillman, H. A. Cleverly, 
M. D. Law, R. O. Heinrich, T. C. Smith, 
C. O. Hering, Mr. Moss and Mr. Bornouville. 


The Edison Electric Light Convention 
at Kansas City. 

The gathering of representatives of the 
Edison companies at Kansas City last week, 
was by far the largest and most interesting 
of any of these conventions yet held, and a 
report of the proceedings and al] matter of 
interest connected with it will appear in the 
next edition of the REVrEw, as it came too 
late to give it the extended notice it deserves 
this week. 








General Western Notes. 

The telephone dissatisfaction fever, which 
has become epidemic, has reached old 
Mexico. A committee of merchants at the 
Capitol City are soliciting subscriptions for a 
new telephone company, the Mexican Tele- 
phone Company being accused of rendering 
imperfect and unsatisfactory service. 

Lincoln, Neb., was left in an unpleasant 
predicament on the 5th instant. At3P. mM. 
two of the boilers in the State Hospital for 
the Insane exploded, destroying the entire 
battery of boilers and the dynamo. The 
asylum was left without heat, without elec- 
tric light, and without the means of prepar- 
ing food. Two patients were killed, the 
engineers were not expected to recover, and 
a couple of other parties were wounded 
seriously. Imagine a lunatic asylum in 
darkness. 

Messrs. E. P. Allis & Company, manufac- 
turers of Allis-Corliss engines, recently 
erected the first electric crane in this country. 
It weighs about 30 tons, and is capable of 
lifting and carrying to any part of the 
foundry a weight of 25 tons, with ease. It 
is shaped something like a bridge, which is 
suspended on tracks built near the ceiling. 
It h_s three electric motors. One moves the 
crane along the track, one moves the carriage 
at right angles to the last named direction, 
the third does the lifting by proper mechani- 
cal appliances and combinations. It is work- 
ing perfectly in every respect. 

A bill was introduced in the House at 
Springfield the other day, providing in sub- 
stance that any horse and dummy or tram- 
way, duly organized, may use electricity or 
cable in lieu of animal power under the 
supervision of proper officials of towns, 
cities, or villages where such road is run. 

An increase of appropriation is asked for 
the Fire Department, for the year, of about 
$600,000. The estimates for several districts 
of the city, which the city fathers desire to 
have lighted by electricity, readily make up 
the increase. Prof. Barrett’s figures are as 
follows : 


In the south division, bounded by Twelfth 
street, the lake and the river............. 
In the north division, Clark to Centre, 
State to Division, Wells to Clark, parts 
of Chicago avenue, North avenue, Centre 
street, Clyburn avenue, and Division, and 
the plant which will be installed at the 


$143,170 


North Side Water Works................. 149,170 
In the west division, Milwaukee avenue to 
North avenue, thence to Robey, along 
Division to Robey, Chicago avenue to 
Ashland avenue, and Noble street be- 
tween Fourth and Indiana streets. .... . . 112,770 
Parts of Blue Island avenue, Harrison and 
Vee DE GIT ce cccccccecccs tps es -. 71,170 
Archer avenue, from State street to Pitney 
EE wan cnsevcers svinsbisecstes bsescks 52,250 
$528,530 


The telephone bills of Representative 
Baker and Senator Eckhart, of Cook County, 
introduced into the Legislature of Illinois, 
“regulates” as follows : It permits a rate of 
rental for cities of 60,000 or more inhabit- 
ants, $6 per month. Between that fig- 


ure and 25,000, $4 per month, and in all 
places of less than 25,000 inhabitants, and in 
all other places, $3 per month. 

Between two cities or villages connected 
by wire, the use of a telephone shall not be 
charged for in excess of 15 cents for the first 
five minutes, and for each additional five 
minutes not more than five cents shall be 
charged—but no charge shall be made for 
service when furnished to regular rentors of 
telephones in either of the places so con- 
nected by wire. 

Section 3 sends a chill through one’s body ; 
its right resting on the beach of the lake, 
and its line of march being parallel and close 
to the backbone of the stockholder. It pro- 
vides that ‘* any individual, firm, or corpor- 
ation, operator, agent, or other person, who 
shall charge, collect, or receive for the use 
of any telephone, any sum in excess of the 
rate fixed by this act, shall be deemed guilty 
of a misdemeanor, and shall, upon convic- 
tion thereof, be fined $200 to $500 for the 
first, $500 to $1,000 for the second, and 
$1,000 to $5,000 for the third offense ; and 
after that he shall be liable for each subse- 
quent offense to a fine of $10,000.” <A per- 
sistent and well directed effort on the part 
of an individual, company, or corporation 
in the direction of transgression, would 
speedily help the school fund of the State, 
for all these little reminders prepared for 
jon drop into that collection bas- 


et. 

The town of Lake, adjoining Chicago on 
the south, has just opened up a new electric 
light plant, and is brilliantly illuminated. 
The social bats and owls are fleeing from 
former haunts, and the law-abiding citizens 
are rejoicing at the improved condition which 
the authorities have inaugurated. OC. C. H 
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x, A telephone rate fight is being carried 
‘ onin Missouri. A bill is before the Legisla- 
ture reducing the telephone rates. 


»*, A new 50-wire switchboard is being 
added to the Los Angeles Telephone Exchange 
to accommodate the increase in the list 
of subscribers. An exchange has been opened 
at Ventura, which will be made headquarters 
for all lines in Ventura county. 


»*, Superintendent Donaldson, of the 
Johnstown, Pa., telephone exchange, is look- 
ing for a route over which to extend the line 
westward. It will take in Nineveh, New 
Florence, Lockport, Bolivar, Blairsville, 
Latrope and Greensburg, which will unite 
Johnstown with Pittsburgh. 


x", The stockholders of the Bell Telephone 
Company, says a Boston exchange, are 
promised another nice little plum in the 
shape of an option to take new stock at par 
in order to provide the necessary funds for 
addition to the long distance plant. The 
amount to be issued is reported to be 
$10,000,000. 


«*, The Chattanooga, Tenn., Telephone 
Exchange has adopted a plan to overcome 
the telephone buzzing after the electric lights 
are in use. It is to use a return or ground 
wire of copper, much larger than that of 
galvanized iron, to which the ’phones are 
connected. The management is doing all 
in its power to give Chattanooga a perfect 
service. 

x", The Boston Journal says: A gentle- 
man whom we have found always well posted 
upon telephone matters says that the Bell 
Company proposes to expend $10,000,000 
additional before the expiration of its patent 
and contract with the Western Union in 
1893, and that at that time the company will 
have the finest telephone and telegraph sys- 
tem in the world. 


x*, A committee of merchants in the city 
of Mexico is soliciting subscriptions for a 
new telephone company which it has been 
decided to establish, owing to dissatisfaction 
with the service of the Mexican Telephone 
Company. The press is attacking Haller’s 
concession in Lower California, trying to 
prove that it is illegal and compel the gov- 
ernment to proceed against the company. 


x", The following statement from Lowell, 
Mass., of the earnings of the Erie Telephone 
Company for the quarter ending December 
31, has been issued by the directors: Gross 
earnings, $175,039.34; gross expenses, 
$122,563.77 ; net earnings, $52,475.57 ; con- 
struction, $10,564.06; earnings above dis- 
bursements, $41,911.51 ; subscribers added, 
126 ; total number January 1, 1889, 11,156. 


x", Judge Blodgett, of Illinois, has made 
aruling reaffirming his decision of several 
weeks ago, in the case of the American Bell 
Telephone Company vs. the Cushman Tele- 
phone Company, for damages for infringe- 
ment of patents, the judgment being one 
cent and costs for the plaintiffs. An appeal 
was allowed, and the case is now transferred 
to the United States Supreme Court for 
final adjudication. 

x" Bell telephone stock is strong as the 
result of the company’s application to the 
Massachusetts Legislature for permission to 
increase its capital stock from $10,000,000 
to $20,000,000 in order to develop its long 
distance plants. Judge Wallace, in giving 
his decision last Tuesday in the case of the 
Bell Telephone Company against the Wallace 
Electric Telephone Company for infringe- 
ment of patent,- said in effect: ‘‘ That 
nothing can prevail against the Bell patent, 
according to the decisions of the Supreme 
Court, unless something new is brought out 
in regard to the state of the art of communi- 
cation previous to the Bell patent.” 





x*, Representative Baker and Senator 
Eckhart, of the Illinois Legislature, say 
they are not going to be unreasonable in 
opposing amendments to the telephone Dill, 
and if the majority desire that the rates 
for cities over 50,000 shall be $7 instead of 


$6, as provided in their bill, they will accept | 


it without demurring. But, while they are 
contemplating legislative action, Representa- 
tive Ford will introduce a bill granting city 


councils and boards of trustees the power | 


to regulate telephone companies by ordi- 
nance. 

x*, Superintendent Kimball, of the life 
saving service, has about completed his plans 
for the establishment of a telephone service 
on Long Island Sound in connection with 


the service now in operation in New Jersey. | 


He is also at work constructing telephone 
lines along the coast. The coasts of North 
and South Carolina are now nearly connected 
by wire. He intends before another year rolls 


around to have the entire Atlantic coast in | 


telephonic communication. The great point 
made with the use of the instrument is that 
the guards will have to report at regular in- 
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Extract from Sir William Thomson’s 
Presidential Address—“ Electricity, 
Ether and Ponderable Matter.” 
The telephone, one of the added subjects 
of the Institution of which we are members, 
| illustrates very splendidly these develop- 
ments of the theory of the transmission of 
| signals through the submarine cable. The 
| telephonic signals have, in fact, sufficient 
frequency to make electro-magnetic induction 
very sensibly influential. The frequencies 
in telephony correspond to from 250 periods 
per second up to two, or three, or four times 
that; being the frequencies involved in 
speaking in the human voice—tenor and 
soprano—and in the quality of the voice as 
affected by the over-tones. I say frequencies 
of from 250 per second to 1,000 or 1,500 
| periods per second are concerned in the 
fundamental notes, and in the characterizing 
over-tones, of the sounds transmitted by the 
telephone. Now, there seems no doubt but 
that the clearness of the telephone through 
| great distances is to a large degree due to the 
| circumstance which Heaviside has pointed 
| out—that we have much less of difference of 











differences of magnetic force, differences of 
magnetic force superimposed to even a power- 
ful magetic force or a large residual magne. 
tism, put us, I think, in a very hopeful con- 
dition. The subject is in good hands, 
mathematical and practical, and I think be- 
fore many months pass over the’ Institution 
of Electrical Engineers we may have an ab- 
solutely clear understanding of telephony 
through iron wire as compared with tele. 
phony through copper wire (applause). 
Leaving all questions of submarine teleg- 
raphy, and of telegraphy or telephony, in 
which, whether from the greatness of the 
distance through which the communications 
are made or smallness of distance between 
insulated conductor and sheath, or between 
the twin wires when insulated metallic cir- 
cuit is used, the effects of electro-static 
capacity give rise to sensible difference of 
strength of current in different parts along 
the length of the conductor, I wish to call 
your attention to the differences of current 
density across different parts of the cross 
section which are produced when alternate 
currents are sent through a wire. Consider 
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Fig. 4.—THE JOHNSTONE SysTEM CONTINUED.—INTERSECTION OF TWENTY-THIRD STREET AND FirTH AVENUE, NEW YORK, SHOWING 
ITs ADAPTATION TO SYSTEMS PREVIOUSLY LAID FOR THE DISTRIBUTION OF CONDUCTORS, AND ITS CONNECTION WITH BRICK- 


MANHOLES. 


tervals through the telephones, thus assuring 
the officers in charge of them that they are 
doing faithful patrol duty. 


x*, As will be seen by the following letter 
from J. E. Hockett, district superintendent 
of the Central Union Telephone Company, 
the toll system in operation between LaPorte 
and the Harbor City will have to be closed 
up. The letter reads as follows : ‘‘ Yours of 
the 22d inst. relating to LaPorte and say- 
ing that parties there would like to arrange 
to connect the telephones to be rented for 
private lines with each other, and having 
exchange service, and to use their lines as a 
fire alarm, is received. Under a decision of 
the supreme court rendered yesterday in 
one of our cases I can say definitely that 
there is no prospects of our being able to 
make such arrangements unless the telephone 
rate law is repealed ; and while, as I under- 


stand it, the decision is not that our toll sys- 
tem is a violatién of the law, we are liable 
to such suits, costs and expenses where we 
have central or exchange stations and de- 
cline to rent telephones ; that it is very pro- 
bable, unless the law is repealed, we will 
have to close up the local toll system we 
have in operation. J. E. Hockert, Supt,” 





attenuation and difference of phasal retar- 
dation, for different notes, with the actual 
frequencies of the notes in sounds transmitted 
through the telephone wire and the practical 
dimensions of the telephone wire, than we 
should have without electro-magnetic in- 
duction (hear, hear). 

I cannot speak on this subject without just 
touching upon aquestion which I do not at 
all propose to enter upon to-night, and that 
is, the relative efficiencies of iron and copper 
as telephonic conductors. Information given 
tome by Mr. Bennett, the engineer of the 
National Telephone Company in Scotland, 
leaves no doubt whatever but that there is a 
very considerably greater loss of clearness in 
speaking through an iron wire—such, for 
instance, as the first metallic circuit iron wire 
of the Post Office between Glasgow and 
Edinburgh—than there is speaking through 
the present copper wire circuit of the com- 
pany between the same stations. I shall say 
nothing more of this just now. It is an ex- 
ceedingly difficult and complicated subject. 
But Heaviside’s mathematical work, and 
Lord Rayleigh’s experimental investigations 
on the susceptibility of iron to very smal+ 





a copper wire and a copper tube surround- 
ing it for return. Or consider what is, after 
all, one of the very simplest cases, two 
parallel copper wires. If the distance be- 
tween them is a large multiple of the diame- 
ter of each, as is the case in practical teleg- 
raphy and telephony, the problem is the 
same as the problem of a single copper wire 
in the centre of a cylindrical tube of infinitely 
conductive metal, and of radius equal to the 
distance between the wires. The distribution 
of current within the solid conductor depends 
only on the period of the alternations, and 
on the diameter and the specific resistance 
of the metal; and is quite independent of 
the surroundings, provided only they be 
symmetrical all round, or provided, if the 
case be that of two parallel wires, the dis- 
tance between the two wires be a large 
multiple of the diameter of each, so that the 
current in each is not sensibly disturbed by 
the influence of the other from being arranged 
in co-axial cylindric layers of equal current 
density. For this problem the mathematical 
theory gives us a remarkably interesting and 
very useful practical result, and I really, in 
proposing to speak upon such a very abstruse 
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and uninteresting subject as electricity, ether, 
and ponderable matter, wish to try to give 
one little piece of practical information to- 
night. It will be no information to some, 
but it may be information to others (hear, 
hear). The solution, expressed in a formula, 
and atable of numerical results calculated 
from it, I hope, will appear complete in the 
report of this address. I think I might 
give you three of the 
numbers that are rather interesting. Take 
80 periods per second as the frequency— 
that is about what is adopted in the alternate 
current system of distribution for electric 
light : at all events in one great system I 
know, the Grosvenor Gallery installation, 
that is the frequency of the period ; I believe 
itis pretty much the same generally. 
us take, then, as an example, the 80 periods 
persecond. First, considercopper wire of one 
centimetre diameter; the ohmic effective 
resistance is greater than for steady current 
through the same wire, but not as much as 
one one-hundredth per cent. greater. Take, 


just now two or 


now, copper wire of one and one-half centi- | 


metres diameter ; the ohmic effective resist- 
ance is two and one-half per cent. greater 
than the for steady current. 
Next, take copper wire of two centimetres 


resistance 


Let | 








| to the circumference, and therefore in simple 
| proportion to the diameter. This very im- 
perfect explanation of the results may give 
some idea which, I think, is of rather an 
interesting and important kind, but the 
figures will speak for themselves (hear, hear). 
With quadruple frequency the same figures 
apply to wires of half diameter. There we 
get the telephone problem. Four times 80 
is 320, which is among the frequencies for 
telephonic notes ; and for the 320 frequency, 
| take the figures I have given, but with half 
the linear magnitudes. Thus, for instance, 
for copper wire of one centimetre diameter, 
transmitting musical notes of 320 periods 
per second, the ohmic resistance is eight per 
cent. greater than the resistance for steady 
currents. For a copper wire of two centi- 
metres diameter, and frequency of musical 
note 320 per second, the ohmic resistance is 
68 per cent. greater than the resistance for 
steady currents, and so on. 

Another important development from this 
| theory is that there is much less importance 
in the conductivity of the metal for tele- 
phonic work through extreme distance, than 
for ordinary electric work. The formula 
ard figures showing the kind of relations be- 


| tween ohmic effective resistances for dif- | 
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rent through a conductor such as 








copper, 
and the distribution of the motion of water 
in a viscous fluid disturbed by periodical 
tangential motions of its surface, follow 
identically the same law. Mr. Heaviside, 


referring to this, has weli said that this anal- | 


ogy is very useful, because we can see the 
motions in a viscous fluid and understand 
them, and picture them to our minds, while 
it is much more difficult to fancy we see the 
distribution of electric current in a wire. 
Take, now, definitively this analogy for the 
distribution of electric current in a round 
copper wire through which alternate currents 
of electricity are sent. Take a viscous fluid 
in a tube in place of the conductor, move 
the tube to and fro with a regular alternat- 
ing motion—a simple harmonic motion. In 
order that we may fulfil at all approximately 
what I am speaking of, the length of the 
tube must be very great in comparison with 
the diameter, and the place in which we 
consider the motion of the fluid must be at 
a distance of many diameters from the ends 
which we may suppose to be closed by 
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.... The South Florida Telegraph Com- 
pany has made a reduction in rates to all 
important points. The Western Union has 
also reduced its rates in the State about 20 
per cent. to important stations. 


..-. The new cable for South American 
business being laid by the Mexican Tele- 
graph Company will be about 1,000 miles in 
length, extending from Galveston to Coatza- 
coalcos, 200 miles below Vera Cruz. 


.... The latest accession to the property 
of the Western Union Telepraph Company, 
is the Atchison, Topeka and Santa Fe Tele- 
graph system. The Atchison and Santa 
Fe system had a total of 7,374 miles. 


frictionless pistons, limiting the fluid at its | 


two ends. In the first place, if the fluid 
were not viscous, if it was perfectly liquid, 
you might move the tube ‘to and fro; but 


.... Thenew through line of the Western 
Union Telegraph Company was completed 
into Sanford, Fla. It makes only two 
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diameter ; the ohmic resistance is eight per 
cent. more for the alternating current than 


7 


for the steady current. In round copper rod 
of four centimetres diameter the ohmic resist- 
ance is 68 per cent. more for the 80 periods 
per second alternate currents than for steady 
currents. In round copper bar of 10 centi- 
metres diameter the ohmic resistance is 3.8 
times what it would be for the steady cur- 
rent. In a solid copper cylinder of 100 
centimetres diameter the ohmic resistance is 
35 times greater than for steady currents. 
From 10 centimetres diameter upwards the 
ohmic effective is, the 
reciprocal of the ohmic effective resistance— 
increases scarcely more than as the diameter 


conductance—that 


simply, and not as the square of the diame- 
ter. The conductance for steady currents is 
as the square of the diameter all through. 
The effective conductance for alternate cur- 
rents follows a law which can only be 
expressed by aid of Fourier-Bessel functions 
till we get to very great diameters. When 
we get to so great a diameter that the shell, 
or outer portion, of the wire into which the 
current is practically confined is moderate or 
small in proportion to the diameter of the 
wire, then, for diameters exceeding that, 
you can all see perfectly without calculation 
that the conductance is in simple proportion 
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complicated ; but I will only say that ulti- 
mately it is the square root of the resistance 
| that we have to deal with instead of the 
| simple resistance. Quadruple resistance is 
| only twice as bad, speaking roughly, when 
the frequency is so great as to cause the ef- 
fect of the ohmic resistance to be very much 
greater than the resistance for steady cur- 
rents. The moral of this is, not that you 
may choose wire of bad conductivity ;on the 
contrary, take the best conductivity you can 


| ferent speeds are, as we have seen, a little 


light conductors, but shape the conductors 
so that the ohmic resistance shall not be too 
much augmented by the unequal distribution 
of the current. 

In respect to electric magnetic theory. We 
have a very fine analogy with viscous fluid 
motion which has been obvious, more or 
less, from the time the known laws of elec- 
tro-magnetic induction were put into for- 
mule in the beautiful manner in which 
Maxwell put them—we have a very fine 
analogy, I say, with the diffusion of laminar 
motion into a viscous fluid and its analogue 
in the diffusion of heat by conduction 
through a solid, first pointed out by Prof. 
Stokes (applause). The actions concerned 
in the distribution of alternating electric cur- 





get, whether for telephones or for electric | 


As Lar IN 125TH STREET, NEw York, SHOWING THE OPERATION CF DRAWING A 


POsITION. 


] . . . ep . . 

the fluid inside of it would remain at rest. | stops between there and Jacksonville, Pa- 
| Water, however, would move ; oil would | latka and St. Augustine. At Jacksonville it 
| move ; the more viscous the fluid isthe more | connects with the Copper line to New York. 


| liable it would be to experience motion in 

that way. Now, there is a perfect analogy 
between the alternating motion of the fluid 
transmitted inwards from the surface and 
the distribution of the electric current in a 
wire through which the effect of the alter- 
nating current machine is being conveyed. 


——-e =» e —_—_ 


| .... South Omaha, Neb., is to have a new 
| fire alarm system. A contract has been 
| drawn up and signed between the city of 
| South Omaha and the Interstate Fire Alarm 
Company, by which the latter agrees to put 
in the complete Richmond non-interfering 


February 6th. 


.... George Cole, for many years mana- 
ger of the Western Union Company, at 
Columbus, Ohio, has tendered his resignation. 
He is one of the principal stockholders in the 
American District Company, and resigned in 
order to become its manager, and will de- 
vote his time to its business interests. He 
had been with the Western Union about 23 
years. 





fire alarm system inside of 90 days, from | 


_... In the State Circuit Court at Mobile, 
Ala., a judgment was rendered against the 
Western Union Telegraph Company for $700 
in favor of Louis Henderson, a colored man, 
of St. Elmo, Ala., for failure of the company 

| to deliver a telegram sent to Grand Bay fora 

| physician for his wife. The cause of action 

| occurred two years ago. 

| .... The Western Union telegraph rooms 

iP en 

in the top story of the Omaha (Nebraska) 

| National bank building have almost been 

| completed, and will be ready for occupancy 

| in about three weeks. There is now a force 
of 90 operators, and it is expected that it will 
be somewhat increased when the new rooms 
are opened. Altogether the Western Union 
gives employment to 161 people in this city. 


| .... The fourth annual ball of the Tele- 
graphers’ Mutual Aid and Literary Asso- 
ciation, of Boston, in Odd Fellows’ Hall, 
was enjoyed by a very large company. Ex- 
President Eugene J. O’Connor was presented 
with an elegant gold watch as a surprise. 
The society has about 150 members. Its 
officers are: President, Robert E. Tobin ; 
vice president, Matthew C. Harrington ; re 
cording secretary, George H. Winston ; 
financial secretary, John A. Kenna; treas- 
urer, Hugh W. Gillespie ; sergeant-at- 
arms, Daniel Carter. 
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* * Waterville, Me., is to have an electric 
street railroad. 

* * Milwaukee, Wis., has electric cars on 
the Woodward storage battery system. 

* * Lake Winola, near Tonawanda, Pa., 
is to have an electric railway next summer. 

* * Kalamazoo street car men are said to 
be seriously considering the question of 
operating their cars by electricity. 


* * An electric road will soon be put in 
operation on Second avenue, Pittsburgh, 
Pa., the storage battery system being used. 


* * The proposition of Leo Daft to estab- 
lish an electric railway at Plainfield, N. J., 
was reported favorably to the common 
council. 

* * The Cincinnati Incline Plane Co. de- 
sites to make an electric road of its Main 
street line and extend it to the Fair Grounds 
at Carthage. 

* * The San Francisco Report, after pub- 
lishing a correspondent’s letter criticising 
electric roads, comes out strongly editorially 
in their favor. 

* * The New York Locomotive Works, 
Rome, N. Y., have a contract to build an 
electric locomotive for the Darling Electric 
Locomotive Company, of New Jersey. 

* * The North Side Street Railroad Com- 
pany, of Fort Worth, Texas, will build an 
electric railroad and equip the road already 
built with electric motors to cost $60,000. 

* * The Beverly & Danvers Street Rail- 
way Company has contracted with the Wes- 
ton Electric Company to run its cars for the 
first year. The road will be built early this 
spring. 

* * The Des Moines Electric Railway 
Company has contracted for a 200 horse- 
power Corliss engine and three 80 horse- 
power boilers. Des Moines and Sioux City 
companies obtained the contracts. 

* * The San Diego electric railroad has 
been tied up indefinitely, through some mis- 
understanding between the manager of the 
road and the University Heights Company 
through whose land the road runs. 

* * An extension of time has been granted 
to Mr. McLean in which to construct an 
electric road from Toledo, Ohio, to Glass- 
boro. The: Thomson-Houston Company 
gave bonds that the road would be built. 

* * A movement is on foot at Altoona, 
Pa., to construct an electric street railway, 
open a city park and develop a large tract of 
valuable suburban property by a company 
of Altoona capitalists headed by Dr. 8. C. 
Baker. 

** The directors of the Fort Worth, 
Texas, Land and Street Railway Company at 
a recent meeting, signed a contract with the 
Detroit Electrical Company of Detroit, 
Mich., for the placing of fifteen miles of 
their system using electricity. 

* * The electric cars on the Omaha-Coun- 
cil Bluffs line are said to run faster than on 
any other street road in the country. A 
speed of 15 and often of 20 miles an hour is 
attained. The power plant consists of two 
80 and one 40 horse-power generators. 

* * The first newspaper ever printed in 
North Carolina by electric power was last 
week’s issue of County Homes. It was printed 
in The Asheville Citizen’s office, on a press 
driven by a Sprague electric motor. Here- 
‘after, all the presses in the office will be run 
by this motor. 

* * The new electric railway, at Cincin- 
nati, which is being built for the Inclined 
Railway of that city, will be equipped with 
20 cars to start with, the ‘‘ Boston” motor 
being used with separate trucks, The de- 
sign will enable the cars to be run in the 
winter closed and open in summer. 








* * The promoters of the National Elec- 
tric Tramway Co., Victoria, B. C., have as- 
signed the franchise or charter granted by 
the city to Hon. J. H. Turner, in trust for 
shareholders. The promoters have reserved 
no stock or preferred shares, and will enter 
the company, when incorporated, on the 
same footing as other shareholders. 


* * The Pennsylvania Railroad Company 
having obtained the right to erect poles and 
run wires for an electric railway at Atlantic 
City, have decided to adopt the Sprague 
system, and the contract has been given out 
to that company’s agents, Messrs. Chad- 
bourne, Hazelton & Co., who have their 
offices in the Drexel Building, Philadelphia. 


* * In the Asbury Park directory occurs 
this name: ‘‘J. R. Borden, motorneer.” 
Thus a new word has been coined for the 
language. A motorneer is the man who 
rides on the front of an electric car and 
handles the trolley, which runs on the wires 
overhead and conveys the electricity from the 
wires to the motor under the car.—J. Y. 
Sun. 

* * In addition to the 15-mile electrical 
railway being built by the Detroit Electrical 
Works at Fort Worth, Tex., this company 
is also putting the Fisher system with five 
cars at Adrian, Mich., another with five cars 
at Elkhart, Ind., and also one with six cars 
at Decatur, Ill., all of which would indicate 
that the Fisher system is receiving quite a 
boom. 

* * The Thomson-Houston Electric Com- 
pany has the contract for furnishing the 
electrical apparatus for the Edgewood Street 
Railway, Atlanta, Ga. Mr. Joel Hurt, the 
president of the East Atlanta Land Com- 
pany, went north twice and after investiga- 
tion decided to adopt the Thomson-Houston 
system. This will be the first electric street 
railway in Atlanta and no doubt will be one 


of the best equipped in the country. Mr. 
H. E. W. Palmer is the southern business 
manager for the T.-H. Co., and with his 
skill and push the Thomson-Houston in- 
9 will be well taken care of in the 
south. 


* * Articles of incorporation were filed at 
Los Angeles, Cal., by the San Gabriel Valley 
Rapid Transit Railway, for the purpose of 
operating a steam or electric railway from 
Los Angeles to Monrovia, a distance of 15 
miles, also for carrying on manufacturing, 
mining, mercantile, mechanical, banking 
and commercial business. Los Angeles is to 
be their principal place of business. The 
following gentlemen are elected directors of 
the corporation: J. DeBarth Shorb, J. R. 
Dobbins, F. Q. Story, W. N. Monroe, J. J. 
Gosper, H. A. Unruh, J. D. Gilchrist, George 
H Bonebrake, and William G. Kerchoff. 
J. DeBarth Shorb is the president, H. A. 
Unruh, secretary, and F. Q. Story, treasurer 
of the corporation. The capital stock is 
placed at $250,000, of which $15,000 is sub- 
scribed. 

* * The Legislative committee on street 
railways, of Massachusetts, gave a hearing 
on the order as to the use of electricity or 
other motive power by street railway com- 
panies. Mr. Frank H. Monks, treasurer of 
the East Middlesex Street Railway, favored 
a general law upon the subject, thus ex- 
tending to all street railways the right which 
has been given by a special act to the West 
End road. Mr. Ira Copeland, vice-president 
of the East Side road of Brockton, ex- 
pressed similar views as those advanced by 
Mr. Monks, and said that, while the use of 
electrictricity as a motive power would in- 
ferentially include the use of all the methods 
which the scientific condition of the utiliza- 
tion requires, it should be authoritatively so 
stated in the form of law. 








A Big Electric Lighting Contract. 

The contract for the incandescent plant 
for the new California hotel and theatre was 
awarded, February 8th, to J. H. Reed, of 
Chicago, general agent of the Mather sys- 
tem, for $19,940. The contract calls for the 
complete installation of 2,640 lights, four 
400 light dynamos and three engines of pre- 
scribed make. The opposing bidders were 
the Electrical Development Company, agents 
of the Edison system, Mr. Samuel H. Taylor 
of the Thomson-Houston Company, and the 
Westinghouse Company, through Mr, W.C. 
Clark. 





* * Judge Macomber handed down 
fourteen decisions this morning, the most 
important of which is that in favor of 
the Rochester Electric Railway. Village 
of Charlotte against the Rochester Elec- 
tric Railway Company. Motion to dis- 
solve injunction granted, on condition that 
the defendant gives a bond in the penalty of 
$2,000 that it will construct a separate cross- 
ing of its own over the tracks of the Rome, 
Watertown & Ogdensburg Railroad Com- 
pany in three months ; but the time in which 
the defendant’s proceedings shall be stayed 
by the Rome, Watertown & Ogdensburg 
Railroad Company or other persons shall be 
deemed no part of such three months. The 
construction of the agreement between these 
parties ought to be reserved for the trial of 
the case, and not passed upon definitely upon 
this motion. 


* * The National Pipe Bending Company, 
of New Haven, Conn., manufacturers of the 
National feed water heater, report the sale 
of over 40 National heaters during the month 
of January, aggregating over 4,000 horse- 
power. The list includes a numer of electric 
light stations furnished, including the new 
station of the Cambridge Electric Light 
Company, Cambridge, Mass., who now have 
two heaters of 500 horse-power each, and the 
Elgin Edison Electric Light Company, 
Elgin, Il]., who have one of the improved 
Na.ional heater, purifier and muffler. The 
sale of heaters for electric light plants in 
January aggregates over 2,000 horse-power, 
and they have orders from electric light 
plants for heaters aggregating 2,000 horse- 
power, to be delivered in February. The 
new improved heater, purifier and muffler 
will be greatly appreciated where the water 
prevents the use of the National heater. 


* * The Boston Herald, in an editorial of 
January 17th, in commenting on the road, 
said: ‘‘Those who have made the experi- 
ment of taking a ride on the new electric 
railway on Beacon street, must have come to 
the conclusion that this method of securing 
rapid transit in the suburban wards is one of 
the most promising that has yet been brought 
forward in this city. The speed attained 
where the conditions are favorable is quite 
equal to that of the elevated railroads in 
New York city, while the structures sup- 
porting the electric wires are by no means 
as much of a disfigurement as it was at one 
time supposed that they might be. So long 
as a mixed service is maintained—that is, 
so long as some of the cars are drawn 
by horses—the full advantage of the electric 
system cannot be realized. The speed of the 
electric car has to conform to the speed of 
the horse car which may be in front of it, 
but if the experiment proves as successful as 
there is now every reason to think that it 
may, the West End Company will: before 
long feel compelled to substitute electric for 
animal power in the service of all of its lines. 
When that change is brought about, the 
speed that can be made, even in the center of 
the city, will be very much accelerated over 
the average speed of to-day.” 

EE en 
The Troubles of the Baxter Motor 
Company. 

The Baxter Motor Company, of Baltimore, 
has entirely suspended the manufacture of 
motors and its future isa matter of uncer- 
tainty. Either the company will be reorgan- 
ized with largely increased capital, and go on 
with the business, or the factory will be sold 
to one of the other companies. The Westing- 
house, Thomson-Houston and the Sprague 
companies have been considering the question 
of purchasing it. The cause of the Baxter 
embarrassment appears to have been too much 
business and too little capital. A large sum 


of money was expended in erecting the fac- 
tory, which affords room for 1,000 work- 
man, and the company did not have sufficient 
additional capital to execute the orders for 
motors which it received. This undertaking 
is said to be the first business enterprise that 
J. F. Morrison ever engaged in without 
making a success of it, and the results of 
this venture would probably have been dif- 
ferent if Mr. Morrison’s advice had been 
followed. The other officers of the corpo- 
ration, who knew nothing about electric 
matters, insisted on the policy pursued and 
now find themselves largely in debt. 


The Electric Club. 

The Electric Club is to be lighted from 
the street circuit, the Manhattan Elec- 
tric Company, Ft. Wayne Jenney sys. 
tem, furnishing the light. This will obviate 
the heat from the boiler house during the 
hot summer months, which was an unpleas- 
ant feature last year. Current from the 
street circuit is to be turned on next week, 
The electric and steam plant which the Club 
owns will be used in case of accident and 
for heating, and this, with the storage bat- 
teries, make three means of lighting the 
Club, so it is scarcely possible that it will 
ever be left in darkness. 

There was quite a reunion of old-time tel- 
|, ephonists at the Club one evening recently, 
including Mr. Theo. N. Vail, E. T. Gilli- 
land, H. L. Storke, W. D. Sargent, Thomas 
B. Doolittle, H. B. Thayer and others. 
These gentlemen are all fair and vigorous, 
and may live to see many other great inven- 
tions become commercially successful. 

Mr. Henry C. Davis, who has been presi- 
dent of the Electric Club since its organiza- 
tion in May, 1886, hastendered his resignation 
on account of absence in Europe. At a meet- 
ing of the Board of Managers of the Club 
held last week, resolutions expressing the 
board’s appreciation of the work done by 
Mr. Davis for the Club, and expressing re- 
gret over his resignation, were unanimously 
adopted. Mr. E. T. Gilliland, first vice- 
president of the Club, was unanimously 
elected president for the balance of the term, 
ending May ist next. The pronounced suc- 
cess of the Electric Club may be very largely 
attributed to the earnest, loyal work of Mr. 
Davis, and the members of the Club gener- 
ally regret that his business interests will 
keep him abroad for perhaps another year. 
In Mr. E. T. Gilliland the Club has a most 
able and worthy successor. This leaves one 
of the vice-presidencies vacant, and this va- 
cancy will probably not be filled until the 
annual election two months hence. 

The Electric Club was crowded last Satur- 
day afternoon and evening by gentlemen 
who were present to arrange for their passage 
on the special ‘‘ Electric” train for Chicago 
the following morning. An entire train had 
been chartered by the enterprising New York 
delegates, comprising three new Pullman 
cars, one accomodation car, which includes 
writing tables, smoking chairs, barber shop, 
etc., and dining car, the whole train being 
lighted by electricity: In another column 
appear the names of the delegates, and an ac- 
count of the departure of the train Sunday 
morning. 

The Electric Club has arranged for head- 
quarters at the Paris Exposition, and will 
have a special letter-box in its headquarters, 
with attendants speaking both French and 
English in charge. The Club’s headquarters 
will be immediately adjoining those of Mr. 
Abdank, who represents the Paris Exposition 
in this country, and through whose earnest 
efforts the extensive electrical exhibition 
from America has been secured and is now 
being forwarded to France. The Electric 
Club headquarters will be the general meet- 
ing place of all electrical people from this 
country, and a register will be kept in which 
will be noted the arrival of all electrical 
people and in addition will give the 
hotel at which they are stopping. We think 
this idea a very excellent one, and we have no 
doubt a great many members of the Electric 
Club and other electrical people will be re- 
corded as visiting its headquarters before the 
Exposition is ended. 

——_eme —-— 
PERSONAL. 

Mr. W. E. Stow, of Boston, and Mr. H. 
W. Hamblen, of Portland, Me., were among 
New York’s electrical visitors last week. 

Mr. H. D. Hall, former secretary and 
treasurer of the Induction Railway Tele- 
graph Company, has recently become con- 
nected with the Empire City Electric Com- 
pany, 15 Dey street, New York. 

Mr. P. H. Alexander was elected general 
manager of the Sawyer-Man Electric Com- 
pany at a meeting of the directors of the 
company held February 14th. Mr. Alex- 
ander succeeds Mr. H. M. Byllesby, who 





resigned at the same meeting. 


III  —————————— 





from 
Elec- 
Sys- 
Viate 
r the 
leas- 
the 
eek, 
Jub 
and 
bat- 
the 
will 


eS SS er 











February 23, 1889 


HLECTRICAL REVIEW 





The Lowrie-Hall Alternating Current 
System. 

The following description of the House- 
to-House Co.’s plant at West Brompton, 
England, is taken from our esteemed con- 
temporary, the London Electrical Engineer. 

The central station has a total of 250 
horse power, the engines being compound 
and running 88 revolutions per minute. 
Each engine drives a large alternating cur- 
rent dynamo of the Lowrie-Hall type, made 
by Elwell-Parker, Limited. They are multi- 
polar alternating current machines, capable 
of maintaining, economically and safely, an 
output of 100,000 watts. The dynamos are 
worked well within their limits, the current 
in the armatures never rising above 2,000 
amperes per square inch’ of section. The 
working E.M.F. is 2,000 volts, the number 
of alternations 10,000—or 5,000 complete 
phases per minute (83 phases per second). 
The speed is 380 revolutions per minute, 
and the mean speed at the revolving surface 
is about 6,000 feet per minute. 

Mr. Lowrie considers the use of armatures 
without iron disadvantageous, for the reason 
that the rapidly rotating magnet must tend 
to drag round the strongest portion of the 
field out of position of greatest utility. The 
greatest point of interest about these ma- 
chines is the fact that nearly the whole of 
the copper strip in the armature—about 87 
per cent. of the whole—is in the active part 
of the field, only a small portion of the coils, 
and those, the turns, lying parallel to the di- 
rection of rotation, being idle, rendering the 
machine both economical of copper and ex- 
tremely efficient. The armature consists of 
a large outer ring built up of laminated iron 
discs, 5ft. in diameter and 5in. wide. On the 
inner face.of this ring are simply planted the 
copper coils, which are kept in place by 
wooden strips screwed to the outer frame of 
the dynamo. These coils are wound upon 
a core of wood, very slightly concave to the 
radius of the machine. The copper is in the 
form of strip, 3gin. wide by one millimetre 
thick, insulated with braided cotton saturated 
in shellac, with somewhere about 30 turns 
on each coil and 28 coils. 

A peculiarity of this dynamo is that when 
the E.M.F. tends to fall owing to heat 
at full load, the magnet ring expands and 
pushes the magnets closer to the armature, 
thus increasing the field intensity. The 
result is a slightly higher E.M.F. when 
heated than when cool. The bearings of 
the dynamo are exceptionally strong and 
heavy, so that there is little fear of heating ; 
but, in case of emergency, the bearings are 
all water-jacketed with supply from the 
water-tank, so that a constant stream of cold 
water can be carried around them. The 
bearings are split, and the tops can be easily 
lifted off. The brasses are made so that the 
lower brasses can be revolved in their grooves, 
and knocking out for repair or replacement. 
All lubricators are combined syphon and 
sight-feed. The bearings, 20 in. Jong, with 
side collars on one bearing to take side play. 
They are fitted with double oil grooves to 
catch the waste oil, which is run into a tank 
below and used again. The use of oil is 
extremely economical ; best pure hydro-car- 
bon oil is only used, tested for impurities 
before use, and used again and again. 

The exciting current is supplied by a small 
Elwell-Parker dynamo. <A _ tachometer, by 
Schaeffer and Budenberg, Magdeburg and 
Manchester, is run from the axle of the 
dynamo for indication of speed. The weight 
of the dynamo is 10 tons. 

The transformers used by the House-to- 
House Company are shown in the illustra- 
tions. Two forms are used, upright and 
horizontal, for use according to the position. 
The Lowrie-Hall meter may be briefly de- 
scribed as a combination of secondary cell 
and electrolytic cell ; the alternate current 
not having any effect upon the electrolytic 
cell, the secondary cell acts in its own direc- 
tion along the circuit proportionately to the 
number of lamps alight, the electrolytic effect 
being thus the measure of the current. 

The regulation of the dynamo is effected 
to within a variation of one per cent. by the 
Lowrie-Hall regulator. In this the heating 
effect of the alternate current is utilized. 
The sag in a long iron wire lengthened by 
heating, moves, without the disadvantage of 
friction, a tipping lever which sends an elec- 
tric current one way or other, and alters a 
liquid resistance inserted in the exciting cir- 
cuit. 

An ingenious method is used to test the 
insulation of the underground mains. On 
every circuit carrying high tension alter- 
nating currents, a certain static charge is 
generated. If the insulation is perfect, this 
can only escape to earth at the dynamo 
terminals. This static charge is here utilized 
to show a glow discharge, when the switch- 
board terminal is connected to earth, in a 
vacuum tube, arranged in a dark box, with 
a funnel for inspection, as shown. The de- 
gree of luminosity seen is a test of the insu- 
Jation of the mains. 





—— Portable electric lights, arranged to 





—— The Duluth (Minn.) Electric Light 


hang on a button of one’s coat, and with a | and Power Company bas increased its capital 


parabolic reflector to concentrate the light, 


stock from $60,000 to $200,000. Its old di- 


with storage batteries weighing 11g pounds | rectors have been re elected with the excep- 


each, are made to enable persons to read in 
railroad cars by night. 


tion of James T. Hale, superseded by Major 


' Hf. Upham, a large stockholder. 











Fic. 3.—LOwWRIE-HALL CONVERTER, VERTICAL TYPE. 


— The Ware, Mass., Electric Light 
Company has purchased the plant in that 
place from the Thomson-Houston Company, 
and the stockholders will soon meet to see 
what action they will take in regard to in- 
creasing the capital to $30,000. 


| — — Applications have been made to the 


Maine legislature asking for charters for the 

Persian Railway Company, a part of whose 
éfforts are to be devoted to building telegraph 
| and telephone lines and the establishment of 
electric lighting plants in far away Persia. 
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GAT NEWS 


—— Electric lighting is increasing in Buf- 
falo, N. Y., gas being supplanted. 

-—— The Standard cotton mills, of Rock 
Hill, 8S. C., have purchased electric light 
machinery for their cotton mill. 


—— The contract for wiring the new Y. 
M. C. A. building in Utica, N. Y., for in- 
candescent electric lights has been awarded 
to T. P. Nightingale. 


The Westinghouse Electric Company 
are said to be at work on a dynamo at Pitts- 
burgh that will light 5,000 incandescent 
lamps, and weighs 30,000 pounds. 





—— Long Beach, near Los Angeles, Cal., 
is endeavoring to secure electric lights from 
the San Pedro plant. The current will have 
to be carried across the bay by means of a 
cable. 


—— W.C. Clark, agent for the Westing- 
house Electric Light Company, has con- 
tracted with the Chico (('al.) Gas Company to 
furnish a fine arc light plant. The system is 
sure to be in operation within 30 days. 


— The Chronicle-Telegram, of Pitts- 
burgh, of February 5th, says : ‘‘ Contracts for 
electric light plants aggregating 24,250 lights 
were secured by the Westinghouse Company 
yesterday in New York, St. Louis and Coun- 
cil Bluffs, Iowa.” 


—— At the annual meeting of stockholders 
of the Newark Schuyler Electric Light Com- 
pany, the following directors were elected ; 
Gottfried Krueger, F. G. Waterhouse, 
Samuel Streit, J. Frank Fort, Ellias R. 
Carhuff, William M. Clark, Louis J. Lyons, 
George M. Ballard, Samuel Klotz. 


—— The Jersey City Electric Light Com- 
pany has purchased ground in Jersey City 
near the hill at Wayne and Montgomery 
streets, and will build a two-story building, 
200 by 150 feet. When it is completed the 
company’s lines will be extended and private 
residences will be lighted with incandescent 
lights. 


—— At the annual meeting of the stock- 
holders of the Edison Electric Light Com- 
pany, Detroit, Mich., the following directors 
were elected for the ensuing year: George 
Peck, George F. Moore, 8. J. Murphy, 
Samuel R. Mumford, F. 8. Hastings, Hoyt 
Post, Robert McMillan, E. W. Voigt, C. P. 
Gilbert. 


—— The electric lights at St. Johnsbury, 
Vt., are in full operation, and are giving 
unusual satisfaction. The old board of 
trustees are receiving congratulations over 
the result of their contract. One old grum- 
bler stated that the lights were all right, but 
were ‘‘ too bright” for him, as they injured 
his eyes. 


—— Engineer Francis and City Solicitor 
Mitchell, of Bangor, Me., have reported on 
the question of power capacity at the water 
works and legality, respectively, should the 
city decide to use the surplus power at the 
water works to run machinery to furnish 
electricity for the necessary lights for the 
streets and city buildings. The reports are 
favorable to the project. 


—— The annual meeting of the Somer- 
ville, Mass. , Electric Light Company was held 
Monday evening. It was voted to increase 
the capital stock 50 per cent. to $120,000. 
The following directors for the ensuing year 
were chosen: President E. H. Capen, of 
Tuft’s College, David Cummings, A. E. Dol- 
bear, R. E. Nickerson, F. 8. Pearson, H. C. 
Buck, H. M. Moore, Dr. A. H. Carroll, L. 
E. Merry. The directors organized by the 
choice of Mr. Capen as president, David 
Cummings as vice-president, and F, 8. Pear- 
son as treasurer, of Boston, 
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(SUPPLEMENTARY.) 
—— An electric light system is projected 
in Wytheville, Va.; address Chas. W. Gleaves. 


— Green Island, N. Y., is to have arc 
and incandescent lights of the T-H systems. 


—— The Calumet Gas Company, of South 
Chicago, Ill., will put in an electric light 
system. 


—— An electric light plant is projected in 
Laurens, 8. C. The Edison system will prob- 
ably be used. 


—— The city of Clinton, Wis., has ‘con- 
tracted with a Chicago company for 125 in- 
candescent lights. 


—— The new Wolfskill depot in Southern 
California is resplendent with electrical 
illumination, using an isolated plant. 


—— The contract for electric lighting in 
Helena, Mont., has been awarded to the 
Helena Steam Power & Lighting Company. 


—— Several Washington, D. C., lighting 
companies were fined for not keeping all 
their lights burning during the month of 
January. 


-—— Baton Rouge, La., has contracted 
with the Van Depoele Company for 300 
incandescent and 60 are lights. The plants 
will be in operation in March. 


—— The contract for supplying 50 electric 
street lights for Huntington, W. Va., has 
been awarded to J. J. Cadwell for $3,600 
and $50 for each additional light. 


—— The Independence water, gas and elec- 
tric light plants have been purchased by Mr. 
C. H. Malin, of Fort Scott, Kans., through 
Brewster & Wilson, of Kansas City, for a 
Philadelphia syndicate. 


—— The Aberdeen (Me.) Electric Light 
Company has recently purchased a new 125 
horse-power Ruseell engine. The present 
building will at once be enlarged with a 
view of doubling the capacity of the com- 
pany’s business. 


—— A contract has been closed between 
the Rockland Electric Light and Gas Power 
Company and the Eastern Electric Construc- 
tion Company, through which Rockland is 
to have an arc and incandescent plant of the 
Thomson-Houston system. 


—— The Brookline, Mass., Electric Light 
Company has received a new 1,000-light 
Thomson-Houston alternating dynamo, capa- 
ble of 1,050 revolutions a minute. This 
machine will be used to furnish incandes- 
cent lights for the town hall, police station 
and public library of Brookline. 


—— The Brush Electric Company were 
awarded last week the contract of about 
$25,000 to furnish apparatus for lighting 
the city of Bangor, Me. There will be 160 
are lights, which will be furnished with 
power by the water works of the city. It 
will require about 100 horse power to run 
these lights. 


—— The following proposals for electric 
lighting for three years have been received 
by the Board of Public Works and Affairs of 
Nashville, Tenn. : Thomson-Houston Com- 
pany, 2314 cts. per light pernight ; Nashville 
Light & Power Company, 40 cts.; Jenney 
Electric Light Company, of Indianapolis, 47 
cts. The contract was awarded to the 
Thomson-Houston Company. 


—— In the course of an address on the 
Progress of the City of Jackson, Miss., 
during the past year, President Peeples, of 
the Board of Trade, says : ‘‘ The waterworks 
and electric lights, now in a fair way of 
completion, are evidences of an enlightened 
spirit and disposition to keep abreast of the 
times, and are in a large degree due to the 
exertion and influence of your board.” 


Electric Railways. 

Since the successful inauguration of the 
Sprague Electric road at Boston, owned by 
the West End Street Railway Company, and 
its durability, reliability and advantages 
over the horse railroads have been made 


apparent even in such large cities as Boston, 
the greatest interest has been manifested all 
over the country in this easy, convenient, 
economical method of street car propulsion. 

Large cities are now debating the question 
why, since electric railways have proved 
such a success in large cities like Cleve- 
land and Boston, they cannot be intro- 
duced to solve the question of rapid 
transit which is now such a very serious 
problem in so many cities. 

We note with interest that the Phila- 
delphia Public Ledger, among other large 
and influential papers, has devoted con- 
siderable attention in both its news and 
editorial columns to this subject, inci- 
dent to the starting up of the West End 
road, of Boston, and questions why a 
system which has proved so successful 
in this latter city could not be introduced 
to supplant the slow horse car in Phila- 
delphia. 

On account of its capacity for speed- 
ing, an electric car, for the same hours 
of service, should make about twice as 
many miles per day as an ordinary 
horse car, and owing to the remark- | 
able control which the operator has 
over the motion of the car, it can be 
stopped much more quickly. Even 
when running at twice the speed, it is 
much more safe and less liable to col- 
lision with any obstruction on the track than 
an ordinary horse car. 

There is no reason why electric cars should 
not be introduced into all the large cities like 
New York, Philadelphia, Chicago, St. Louis, 
and other cities where the question of rapid 
transit is now a very serious one, and is 
growing more serious every day. 


> 


Engine and Dynamo for Deptford Electric 
Lighting Station. 

We are indebted to our estemed contem- 
porary, Industries of London, for the illus- 
tration which represents a combined form 
of exciter and inverted engine, constructed 
by Messrs. W. H. Allen & Co., Lambeth, 
England, and is one of a series being sup- 
plied to the London Electric Supply Corpo- 
ration for their new works at Deptford, 
under the specification of their engineer, Mr. 
8. Z. de Ferranti. The dynamo is constructed 
upon Allen and Kapp’s patent, and is 
specially made for free ventilation and di- 
rect driving. The output of the machine is 








The Electric Gauge. 

The accompanying cut represents an elec- 
tric gauge or ammeter for arc work recent- 
ly brought out by the Electrical Supply Co., 
Chicago, and designed to be used in con- 
nection with station work. They are orna- 
| mental in design and accurate as to reading. 
The principal advantage is that for a 
| small variation in current, the index travels 
a considerable distance upon the dial, and is 
therefore visible by a distant observer, more 





so than any other instrument upon the mar- 
ket. The additional advantage is that they 
are comparatively inexpensive considering 
that they are accurate. 

The dial is 8" in diameter and the instru- 
ments are calibrated to read from 0 to 15 
amperes, and from 0 to 25amperes, through 
a range of 300 degrees. 

The principal demand is with officers and 
directors of arc light companies. The am- 
meters are located anywhere upon the circuit 
which may be miles in length, and are placed 
in the offices of the president, electrician and 
other officers of the company, so that they 
can at any time see exactly the condition of 
the current upon the entire line, it being a 


constant check upon the engineer and at- 
tendant at the station. For station work 
they are invaluable owing to the fact that 
they can be seen from any point near or far, 
the engineer’s eye becoming readily ac- 





300 amperes at 50 volts, while the speed is 


only 175 revolutions per minute. The engine ; 
is designed for a steam pressure of 200 Ib. on 
the square inch, and is of the tandem form, 
the high pressure cylinder being 514 in. in | 
diameter and the low pressure 12% in., | 
with a stroke of 8in. The valve of the high 
pressure cylinder is of the piston form and is | 
controlled by a special governor of the Hart- 

nell type, the valve of the low pressure | 
cylinder being worked by a separate eccentric, | 
The whole combination forms a very com 
plete and substantial machine. 











CoMBINED Form oF DyNAMO AND ENGINE. 


| Butte, Mon., city council created a little dis- 


customed to the angle. 


— Rochester, N. Y., is to have a new 
Westinghouse lighting plant. 


—— A bill for electric lighting before the 


cussion. Alderman Monteath stated that 
after investigation he had come to the con- 
clusion that Butte was lighted cheaper than 
any other city of its size, and he did not 
think there was any kick coming. 


— 


Electrical Traction on the City of London 
and Southwark Subway. 


The City of London and Southwark Sub- 
way consists of two tunnels, each 10 ft. 6 in, 
in diameter, formed of segmented cast iron 
plates. It extends from the Stockwell ter- 
minus at Clapham road, by the Oval and 
Elephant and Castle at Newington, and then 
under the Thames to the city terminus at 
King William street, the total length of each 
tunnel exceeding three miles. 

Quite recently it was decided to adopt 
electric traction, and the directors entered 
into communication with Messrs. Mather 
and Platt, of Manchester, on whose behalf 
Dr. Edward Hopkinson, the managing part- 
ner of their electrical department, prepared 
a detailed and elaborate scheme, which has 
been adopted in its entirety, as affording a 
perfectly satisfactory and feasible solution 
of the problem, and a contract has been 
placed with them for the carrying out of the 
entire work. ° 

The generating plant will be placed at the 
Stockwell terminus, where boiler and engine 
plant of over 1,000 horse-power will be 
erected, and three large Edison-Hopkinson 
generating dynamos. The current will be 
conveyed by a lead-covered cable throughout 
the whole length of the line, and Dr. John 
Hopkinson’s system of overhead conductors 
will be adopted for conveying the current to 
the locomotives. 

There will be 14 electrical locomotives, 

each capable of developing 100 horse-power, 
which is sufficient for moving a train con- 
taining 100 passengers at 25 miles per hour, 
and for providing the great power required 
for starting rapidly. The trains will run at 
intervals of three minutes, and consist of 
three cars. 
In addition to the plant required for 
electrical traction, Messrs. Mather and 
Platt’s contract includes the lighting of the 
trains, and of the stations and of the 
hydraulic lifts and approaches. 


—_———_ro———_— 





Mayor Glover, of Marietta, Ga., has 
the matter of lighting the city by electricity 
in charge. 


—— Dansville, N. Y., voted overwhelm- 
ingly for electrical illumination, and lights 
will be ready by April 1st. 


—— Theelectric light company of Bridge- 
ton, N. J., proposes to add an incandescent 
plant to furnish 1,200 lights. 


—— Information as to cost for machinery 
for a 25 arc electrie light plant is wanted by 
the Commercial Club, Princeton, Ky. 


—— A fire alarm system is to be estab- 
lished at Anniston, Ala. The mayor can 
give information regarding the matter. 


— The Charlotte, N. C., Gas Light 
Company contemplate building an electric 
light plant this spring, and are now securing 
bids. 


—— H. L. Mayward and John L. Wat- 
son, of Portsmouth, Va., are prospecting 
with a view to erecting an electric light plant 
for incandescent lighting. 


—— The Winchester, Va., Gas Company 
will erect an are and incandescent electric 
light plant if the city decides to have the 
town lighted by electricity. 


—— Thomas Jeffers, at Birmingham, 
Ala., has been elected president of the Mer- 
chants’ Electric Light and Power Company. 
Work will soon be begun on the plant. 


—— The Secretary of the Treasury, Wash- 
ington, D. C., will receive proposals for 
lighting the new U.S. post office building 
at Baltimore, Md., with electricity, until 
February 25th. 


—— At a recent meeting of the Boston 
City Council it was ordered that a special 
committee, to consist of five members of the 
Common Council, with such as the Board 
of Aldermen may join, be appointed to con- 
sider the subject of electric and other light- 
ing, to include the practicability and expedi- 
ency of the erection and maintenance by the 
city of an electric light plant and gas works, 
said committee to report recommendations, 
with a view of reducing the cost to the city 
of such lighting. 




















February 23, 1889 


ELECTRICAL REVIHW 








MANUFACTURING NOTES. 

The Westinghouse Electric Company has 
afew words to say in two pages of adver- 
tising which appear in the ELEcTRICAL RE. 
viEW this week. Also, the U. 8. Company. 

The Wichita (Kans.) Electric Bell Com- 
pany (B. C. Elder & Company) is engaged in 
placing all kinds of electrical appliances. 
The progressive West is a fruitful field for 
wideawake electrical workers. 

Messrs. J. H. Bunnell & Company are 
meeting with great success in the sale of the 
Eickemeyer dynamos and electric motors. 
Mr. Eickemeyer’s work is meeting with ap- 
preciation in all parts of the country. 

The new form of dynamo manufactured 
by the Mather Electric Company, which was 
recently illustrated in the ELEcTRICAL Re- 
vIEW, has struck a popular chord among 
patrons of electric lighting and handsome 
machines. 

The Electrical Accumulator Company, 44 
Broadway, New York, has had the satisfac- 
tion of placing a large number of storage 
battery plants within the last four or five 
months. The western demand for this 
storage battery has greatly increased of late. 

The new Manning boiler, controlled by 
Messrs. Charles R. Vincent & Co., of New 
York, promises to mect the time-tried and 
well-known Babcock & Wilson boiler on 
its own ground, and compete with it ina 
way that will be quite lively and interesting 
to purchasers of boilers. 

We note the election to the presidency of 
the Schenk Belt-Holder and Shifter Co., of 
New York, of Mr. E. P. Gleason, of the Glea- 
son Manufacturing Co., who has acquired 
a large interest. This fact is not only a tri- 
bute to the shrewdness of Mr. Gleason, but 
to the merits of the invention of Mr. U. H. 
W. Schenck. 

The New York office of the Eddy Electric 
Manufacturing Company, 115 Broadway, is 
becoming a point for visits from purchasers 
of electrical apparatus. The works at Wind 
sor, Conn., are crowded with orders at the 
present time, and will, no doubt, continue to 
be so, for as the motor becomes more widely 
known, just so much more is its popularity 
increased. 

The new battery just brought out by the 
Leclanche Battery Company, of New York, 
is attracting much attention from the users 
of primary batteries. There are a great 
many points of excellence in the Axo bat- 
tery, and General Manager Brewer, of the 
Leclanche Battery Company, deserves the 
thanks of battery users for presenting them 
with these improvements. 

The Review is ever pleased to announce 
the success of young men in the electrical 
field, and the large business which Messrs. 
Hazazer & Stanley have secured in their 
manufacture of electrical supplies and elec- 
trical house furnishings, is what is undoubt- 
edly deserved. These gentlemen are indus- 
trious, capable and experienced electricians, 

and the REvIEw congratulates them. 

The Star Iron Tower Company, Fort 
Wayne, Ind., in the manufacture of towers 
and mast arms, has been very successful. 
The demand, particularly for mast arms, is 
greatly increasing, and this company which 
was first in the field has very naturally 
secured the cream of the business. Their 
improved mast arm is decidedly popular 
with all electric lighting companies who 
have tried it. 

The Pheenix Glass Company has recently 
issued an artistic and very striking circular, 
calling attention to a particularly serviceable 
and strong arc light globe, as meeting a de- 
mand that has long existed for something of 
this kind. The Phoenix Company has com- 
menced the manufacture of battery jars of 
all kinds and sizes, and with its unsurpassed 
facilities is able to turn out a magnificent 
quality of glass jars. 

No manufacturer is more wide-awake to 
the demands of the time than the Glea- 
son Manufacturing Company of this city. 
The intelligent work of Mr. E. F. Gen- 
nert in perfecting the details for electri- 
cal fixtures and electrical supplies of all 
kinds for lighting purposes, is. very 


noticeable in the goods sent out by this long- 
It takes many little de- 


established house. 





tails to make up a perfect whole, and pur- 
chasers from this house haye begun to fully 
appreciate the fact that everything received 
there can be relied upon. A new catalogue 
of 1889 has just been issued and will be sent 
on application. 

Messrs. Baker & Company, refiners 
smelters, etc., of platinum, Newark, N. J., 
certainly have reason to be proud of the 
many strong and unusually complimentary 
testimonials which are presented in the 
REVIEW this week. This energetic firm has 
built up a magnificent business in electrical 
circles and has recently been compelled to 
double the factory facilities. They are now 
running an extra force day and night. 

The New England Electric Supply Com- 
pany, 80 and 84 John street, Bridgeport, 
Conn., is making a general line of incandes. 
cent supplies, is bringing out the ‘‘ Bryant” 
new double pole switch, and is the New Eng 
land agent of the Paisté switch. Messrs. J. 
M. Orford and John C. English are the gentle- 
men at the head of this company, and they 
will undoubtedly meet with much patronage 
in the excellent territory they cover. 

The Knapp Electrical Works, 54 and 56 
Frankfort street, Chicago, is a very success- 
ful Western electrical house, that owes its 
present position to the energy and ability of 
General Manager Knapp. These electrical 
works have been continually extending dur- 
ing the last four or five years, and the 
Review is glad to express to Mr. Knapp 
its appreciation of the success he has per- 
sonally wrought out in the midst of active 
competition. 

The E. 8. Greeley and Company, New 
York, one of the oldest electrical houses in 
the United States, has not depended upon its 
great reputation, but has kept abreast of 
the electrical manufacturers, and is to-day 
in the front rank. Colonel Goodyear, who 
is largely responsible for this state of things, 
has only to complain that customers are so 
persistent and numerous that he has had to 





shorten his 18 hours of sleep to five hours, | 
and still has difficulty in keeping up with | 
the business. 

The Western Electric Company of Chicago, 
whose magnificent building will be a great | 
point of attraction all this week to the dele- 
gates to the National Electric Light Associa- 
tion, will after the first of March next have 
to look well to its laurels, for the new New 
York factory will then be ready for occu- 
pancy, and will be one of the most substan- 
tial, and convenient, and extensive establish- 
ments for the purposes in the East, and will 
at that time be occupied by the New York 
staff of the company. 


The Brush Electric Company, Cleveland, 
Ohio, although other companies may 
come and go, still goes on the even 
tenor of its way securing magnifi- 
cent business from the companies 
organized years ago in all the large — 
cities of the United States, and be- 
sides is securing a fair portion of the 
electric lighting in new towns of the 
country. The Brush works at Cleve- 
land are very extensive, and pos- 
sess every facility for turning out 





readily the highest grade of electric SECTIONAL VIEW OF THE MANNING VERTICAL TUBULAR BOILER. 


lighting andelectric powerapparatus,. 

The Detroit Electrical Works, in intro- 
ducing the Fisher-Rae system, though meet- 
ing with the usual obstacles that go with 
new work in any particular industry, has 
finally so successfully overcome the difficul- 
ties that it announces its readiness to con- 
tract for all kinds of electric railroads. A 
number of roads using this system are in 
successful operation, and when a company 
like the Detroit Electrical Works is willing to 
back up an electrical system, our readers may 
be certain that it possesses the necessary 
merit. 

The new catalogue of the Empire City 
Electric Company has just made its appear- 
ance, and outside and inside is of such a 
character as to attract even the most casual 
observer. The outside cover is of striking 
design, the name of the company appearing 
in letters of black and gold amid discharges 
of forked lightning. The inside pages are 
devoted to descriptions of the electrical sup- 
plies of every description manufactured by 





| 


the company, all fully illustrated with hand- 

some cuts. Many valuable wire tables are | 
also given, adding to the value of the book 
for reference. 

One of the most careful and well informed 
manufacturers of insulated wires and cables 
is Mr. W. M. Habirshaw, chemical engineer, 
who is general manager of the India Rubber 
and Gutta Percha Insulating Company, 159 
Front street, New York. All his wire is of 
the best quality, and the users of the highest 
grades are rapidly appreciating the fact that 
Mr. Habirshaw never permits an inferior 
insulation to leave his factory. 


> 


A Peculiar Accident. 

George D. Johnson, the chief engineer at 
the Hartford Electric Light Company’s 
works, had a slight headache, and to relieve 
his sufferings bathed his head with a liberal 




































An Improved Steam Boiler. 


The Manning vertical tubular boiler, sec- 
tional view of which is given in this num- 
ber, is offered by C. R. Vincent & Co., of 
15 Cortlandt street, New York, in compe- 
tition with the better class and best known 
types of boilers now on the market, with 
the assurance that it is second to none in any 
feature pertaining to a steam generator, as 
it embodies every element of value. We 
present the following points of merit which 
the manufacturers claim : 

Safety : As it is an internally fired boiler, 
the heat is transmitted to the water by the 
tubes and inner fire box, and not through 
the shell ; the latter may be as thick as re- 
quired to ag hod desired pressure. 

Economy: The design of the boiler re- 
quires great depth of water on the lower 
tube sheet, from 10 to 12 feet ; this body of 
water is subdivided by a large number of 
tubes of proper diameter, through which the 
heat passes ; the depth of the water is such 
that by the time the heat reaches its upper 
surface it has been absorbed through the 
thin metal of which the tubes are made. 
The temperature of the escaping gases is but 
slightly above that due to the pressure of 
steam, superheating the latter some 10 de- 
grees and maintaining ample draft, but in no 
case is the temperature of these gases high 
enough to at all impair the efficiency of the 
boiler, or to cause the ends of tubes to burn 
out or leak in the slightest degree. 

It follows that if the heat generated in the 
furnace is thoroughly absorbed by the water 
in the boiler, then a maximum efficiency is 
obtained. 

Duty Test: A test of a Manning boiler 
which contained 1,403 square feet of water- 
heating surface, after being in service for 
more than one year, no preparations for ob- 
taining special showing being made, gave 
the following results : 

Water evaporated per hour............. 
7 = ae ree 9, 

* combustible... 10,260 

Equivalent evaporation per lb. of com- 
bustible from and at 212 degrees....... 10,685 “* 

At 30 pounds of steam per horse-power 
the above duty is equal to 188.66 horse- 
power. 7 

The economy test showed from 10 to 12 
per cent. better results than the above. 

Simplicity : The design of the boiler, as 
shown in the sectional view, is of the most 
simple construction. 

Durability : The feature of internal firing 
is well known and appreciated by engineers 
as conducive to a Jong-lived boiler. 

Floor Space Occupied : These boilers vary 
in size from 100 to 250 horse-power rated ca- 
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BARTLETT ACONY 


quantity of alcohol. Shortly afterward he 
stepped under one of the big belts and near 
one of the dynamos, and his hair was 
immediately ignited by a spark of elec- 
tricity. He grabbed an old jumper that 
hung on the wall near by, and succeeded in 
smothering the flames. Mr. Johnson is not 
very seriously burned, but his appearance 
now is somewhat different from what it 
was. 


—— The Willimantic, Ct., Electric Light 
Company has increased its capital stock from 
$10,000 to $20,000. 


—— It is suggested in Springfield, Mass., 
to put in furnaces for cremating garbage and 
use the same heat for furnishing steam for 
an electric light plant. 

—— The Mobile Ice Factory Company, 
Mobile, Ala., want to purchase incandescent 
electric light machinery with a capacity of 
about 40 lights. 








pacity, and occupy a floor space from six 
feet to 10 feet in diameter. 


——_ 


Tour of Inspection by the Electrical 
Engineers of Cornell University. 


The annual inspection tour of the mechan- 
ical and electrical engineering students of 
Cornell University will be taken during the 
coming spring vacation. There are four dis- 
tinct routes to be taken, two cast and two 
west. The western route taken by the elec- 
trical engineers will include Rochester, Lock- 
port, Buffalo, Pittsburgh and Cleveland. At 
Rochester the engineers will visit the electric 
lighting stations and Power’s art gallery ; at 
Lockport they will inspect the 
city lighting stations and the 
Cowles Electric Aluminum Smelt- 
ing Works; they will then proceed 
to Mlesiane Falls to spend the Sun- 
day.. Monday, March 25th, they 
visit Buffalo’s electric lighting and 
isolated plants, including that in 
the new Opera House. At Pitts- 
burgh they will make a study of 
the electric railways; they will 
then take in the works of the 
Westinghouse Electric Company, 
the Standard Underground Cable 
Company, the Faraday Carbon 
Company, and other industrial 
establishments of interest to electrical engin- 
eers ; at Cleveland a visit will be made to the 
Brush Electric Co.’s works and the Standard 
and National Carbon Co.’s works ; the eve- 
ning will be spent at the electric lighting 
stations of that city. : 

The electrical engineers going east will 
visit, Troy, Albany, Schenectady, New 
York, Brooklyn, Newark, Orange and Scran- 
ton. On Friday, March 22d, they visit the 
Fickemeyer works at Yonkers ; on the fol- 
lowing days they will inspect the Edison 
machine works, Julien R. R. station, Daft, 
and Excelsior electric works, Pratt institute 
trade schools, Gibson storage battery works, 
Edison’s laboratory, Ed. Weston’s laboratory 
Daft power stations, and in the evening visit- 
ing the electric light stations and isolated 
plants. A very interesting and instructing 
time is expected by those who join these 
parties. The entire tour is under the charge 
of Dr. R. H. Thurston, director of Sibley 
College, and he has taken great care that 
everything should be done that is possible 
to make this tour the best which has ever 
been made inthehistory of Cornell Univer- 
sity. Prof. E. P. Roberts has the direct 
charge of the eastern tour and Prof. Edward 
Nichols that of the western. 






























INDEX oF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK’ ENDING 
Fe BRUARY 12, 1889. 








397,194 Multiple signal transmitter ; Morris Mar- 
tin, Malden, Mass. 

397,221 Junction box for electrical conductors ; 
William M. Callender, New York, N. 

397,235 Method of forming seconda _battery 
electrodes ; Rudolph M. Hunter, Philadelphia, Pa, 

397,280 Phonograph recorder and reproducer ; 
Thomas A. Edison,  Lioweligs Park, N. J. 

397,820 Process of making dental plates by : i 
tro-deposition ; Joseph G. Ward, Irvington, N. 

397,364 Electric communicating system ; poe 
G. Holcombe, New York, N. Y., = to the 
Equitable Electric C ompany, same p! 

397,385 Cable or electric street railway ; William 
8. Phelps, San Francisco, Cal. 

397,392 Armature for dynamo electric machine ; 
Oliver B. Shallenberger, Rochester, N 

397,418 Protector for electrical instruments ; 
Joseph E. Crandall, Washington, D. C 

397,428 Method of demagnetizing watches ; John 
Greav es, St. Louis, Mo. 

397,424 Connection of electrical circuits ; William 
W. Griscom, Haverford College, and Henry N. 
Weidner, Philadelphia, assignors to the Electro- 
Dynamic Company, Philadelphia, Pa. 

397,439 Dynamo-electric ——- and motor ; 
Francis J. Patten, New York, N. 

397,443 Secondary ‘he He “William A. Shaw, 
Brooklyn, assignor to the Electrical Accumulator 
Company, New York, N. 

397,451 Overhead RB and switch ; Charles J. 
Van Depoele, Lynn, Mass. 

397,461 Electric converter; Ludwig Gutman, 
Fort Wayne, Ind. 

377,466 Printing telegraph ; Andrew T. McCoy, 
Boston, Mass., assignor to John Anderson, New 
York, N. Y. 

397,472 Telephone paper pad holder; John B. 
Seymour, Jr., St. Louis, Mo. er of one-half to | 
Stephen G. Adams, = 

397,474 Therapeutical e ectrode ; Lucius T. Stan- 
ley, Brookly n, N. Y., assignor to the Stanley Elec- | 
tric Company, Philadelphia, Pa. | 

397,479 Incandescent lamp manufacture ; James 
A. Vander rift, Newark, N. J. 

397,489 Method of protecting the negative lates | | 
of electrical batteries; Francis J. Clamer and Jos- | 
eph G. Hendrickson, Philadelphia, Pa. 

397,492 Brush for electric generators; Rudolph | 
Fickemeyer, Yonkers, N. Y. | 

397,526 6 battery ; Colin M. Thompson, | 
Brooklyn, N. Y. | 

397,537 Electrical stop motion mechanism for | 
knitting machines; Edward G. Conner, Valatie, as- 
signor to Tompkins Bros., Troy, N. 

397,538 Electric meter; Henry H. “Cutler, New- 
ton, Mass. 

397.548 Telethermometer; Carl G. Hoffman, Leip- 
sic, Saxony, Germany. 

397,550 Dynamo electric machine; Rudolph M. 
Hunter, Philadelphia, Pa. 

397,553 Electric coupling for nag, — sig- 
naling; William P. Johnston, Jr., Lynn, Mass. 

397,557 ow. 2 battery plate; Edward R. 
Knowles, Brooklyn, 

397,594 Electro- Et LM rain scale; William A. 
Holley and U!rik Malin, Holland, Mich. 


REISSUES. 


10,980 Wire and pipe supportin 
fag: 3 apparatus; Sylvanus D. 
Falls, N. Y. 


and snow re- 
ke, Hoosick 
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AMERICAN 


, | Leather Link Belt Go. | 





[eather 
Link 
Relting 


Specially 
adapted to 


DYNAMOS. 


ORY, 46 & 48 FERRY ST., 
Orricm, 73 CLIFE street,” NEW YORK. 


WEW YORK. CHICAGO, BOSTON. 


Full Size!!! 
0, K, NO ONE 


Denies this to be 
the only safe au- 
tomatiointhe 


LAND 


Perfected 


Improvements 
Commend it to the 
Trade. 


$6.00 EACH. 
Discount (—,. 


AL. erent 
K : 22 Union 8q.,N.Y 


















WALTHAM 





WATCHES 


are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires a watch that is both absolutely non- 
Fr and is an absolutely accurate 





WWANTED.-An experienced Electri- 
cian, capable of taking charge of a 
1,300 C. P. Lamp Central Station Alternat- 

a System Plant. One who understands 

the Westinghouse system preferred. Apply, 

stating experience and salary expected. 
Storms Exvectrric Liecnt & Power Co., 
Cornwall, Ont. 


SITVATION WANTED.—A Glass Blower 


with good references, who thoroughly 





understands all work on _ Incandescent 
Lamps, and also has thorough experience 
in making Glass Pumps and Stop Cocks. 
Address, O. B., 


. New York City. 





care ELECTRICAL REVIEW, 


Manufactured and warranted by the 


AMERICAN WALTHAM WATCH CO. | 


BOSTON, MASS. 


FOR SALE. 


8IX second hand 50 H. P. 





*‘American Patent | 
Joint” 


PHILA. | 


| 
| 


| 





} 
} 
} 
| 
| 
| 
| 
} 
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“DANIEL W. BAKER. 


CABLE ADDRESS, 
‘“* BAKER, NEWARK.”’ 





BAKER & CO., 


Gold, Silver and Platinum Refiners, 


ASSAYERS & SMELTERS, 


AQ8, 410, 412 & 414.N. J. Rail Road Ave. 


NEWARK, N. J. 








-=PLATINUM=- 


In Sheet and Wire, any Size or Degree of Hardness for 


all purposes. 


PLATINUM—For Incandescent Lamps. 


SAwYER-MAN ELEcTRIC Co., 
General Offices and Factory, 510-534 West 23d St. 
New York, Dec. 29th, 1888. 
Messrs. BAKER & Co., Newark, N. J. 

GENTLEMEN :—We have for the past five years used Platinum wire made 
by your firm for the manufacture of our Incandescent lamps, and I take great 
pleasure in saying that I consider it the best and most reliable wire in the 
market for that purpose. Yours Truly, JNO. M. ROBERTSON, Supt. 


PLATINUM—For Electrical Instruments, 


J. H. BuNNELL & Co., 
Manufacturers, oe and Dealers in Telegraph and Telephone Supplies, 
106 & 108 Liberty St., P. O. Box 1286, 
Messrs. BAKER & Co., Newark, N. J. New York, Dec. 20th, 1888. 
GENTLEMEN :—We have every reason to be thoroughly satisfied with the 
Platinum furnished us by you during the past three years. 
In purity and hardness, which are the important requirements for perfect 
contact points in keys, relays, t transmitters, etc., * find it to be Al. 
ours truly, - H. BUNNELL & CO. 


PLATINUM—For Dentists, 


Armington & Sims engines) 


taken in exchange for larger 
ones. All in good condition. | 
Further information  fur- 
nished on application, by 
JARVIS ENGINEERING CO., | 
Ne. 61 Oliver Street, 
BOSTON, MASS. 





The First Real Improvement 


POROUS CUP BATTERIES 


Since the Invention of the 


LECLANCHE, 


The 







SEND FOR 
Circulars and Price List. 


Leclanche Battery Co. 


149 West 18th St., New York. 


We cu Dentat Co., 1413 Filbert Street, 
Philadelphia, Pa., Jan. 10th, 1889. 

Messrs. BAKER & Co., Newark, N. J 
GENTLEMEN :— Yours to hand, snd in response to your inquiry as to ex- 
perience in use of Platinum received from you, it affords us great pleasure to 
say that it has always given us entire satisfaction. The Plate and Wire that you 
have made for us from scrap sent you, as well as the reductions of our importa- 
tions of Crude Ore, have always been of most excellent quality and satisfactory 
in every respect. Yours very truly, J. F. FRANTZ, President. 


PLATINUM—For Jewelers, 


Duranp & Co., Jewelers, 44 East 14th Street, 
New York, Jan. 12th, 1889. 
MEssrs. BAKER & Co., Newark, N. J. 
GENTLEMEN :—Having used your Platinum for several years in all its 
degrees of hardness, it affords us _ pleasure to state that it has invariably 
given us entire satisfaction. Yours very truly, DURAND & CO 


PLATINUM—For Chemical Apparatus, 


Ricuarps & Co., Chemical and Physical Apparatus, 
41 Barclay St., N. Y., Dec. 26th, 1888. 
Messrs. BAKER & Co., Newark, N. J. 

DEAR Sirs :—We are glad to say that the Platinum we have bought from 
you for the past eight years has been in every way satisfactory. We have 
used your Metal in making Chemical Apparatus of all kinds, and have never 
had a complaint. We would also say that your price P Rng has always 
been satisfactory. Yours truly, RICHARDS & CO. 


PLATINUM—For Stylographic Pens, 


MABIE, Topp & Barb, Manufacturers of Gold Pens, 
198 Broadway, New Me tay and 93 Cheapside, London, Eng. 
Messrs. BAKER & Co., Newark, N. . New York, Jan. 10th, 1889. 
GENTLEMEN :—After using your Pistioam wire for several yeais it gives 
us pleasure to assure you that it is perfectly satisfactory. 
Yours truly, MAB E, TODD & BARD. 


PLATINUM—For Platers, 


| 
| 
| 


| 
} 


| 


Native # 


A. Hott & UCo., Gold, Silver and Platinum ge 
120 Dorrance St., Providence, R. I., Jan. 26, 1889. 
Messrs. BAKER & Co., Newark, N. J. 
GENTLEMEN :—Having used your Platiunm in the manufacture of plate for 
a number of years, we can speak in the highest praise of hg same for that 
purpose. Yours truly, . HOLT & CO. 


PLATINUM SPONGE—ForaS3-22zo%. 


Newark WatcH CasE MATERIAL Co., 65 N. J. R. R. Ave., 
Newark, N. J., Jan. 23d, 1889. 
Messrs. BAKER & Co., Newark, N. J. 

GENTLEMEN :—We take great pleasure in recommending your Platinum 
in its various forms. We have now used it for several — and can say it gives 
us great satisfaction. Having to use it in ps a ire and Plate form, we 
can heartily endorse it. Yours most tru 
NEWARK WATCH Cash MATERIAL CoO. 

ALEx. MILNz, President. 


Pure Aluminium in Sheets Wire for Electrical Purposes. 


3, 1889 


CYRUS O. BAKER, JR. 


ra ae CALL, 
No. 3 NEWARK, 


Scrap Platinum Purchased. 
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1BUY NO BELLS» 
Unless they have Dust Proof Washer. 





HAZAZER & STANLEY, 


Exlectrical Mouse F*urnishings, 


32 


AND 34 FRANKFORT STREET, 


NEw WVoRrnr&s. 





NEW YORK BELTING AND PACKING CO. 


WAREHOUSE: 15 PARK ROW, NEW YORK. 


The Oldest and Largest Manufacturers in the United States of 


-|| VULCANIZED RUBBER 


In every form adapted to mechanical pur- 
poses. 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 
ae eae at Chicago, Buffalo and 

ew York. 
































We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 





JOEN HEH. CHEEVER, Treasurer. - 


BRANCH HOUSES AT BOSTON, PHILADELPHIA, CHICAGO, ST. LOUIS, 
European Branch: Pickhuben 5, HAMBURG, (Freihafengebiet), GERMANY. 


THE SCHENCK 
Relt-Holder # Shifter (fo. 


INCORPORATED. 
E. P. GLEASON. President. 
U. H. W, S “HENCK.Vice President. 
GEO. E. LEFFINGWELL, Treasurer. 
HOMER W. HEDGE, Secretary. 











United States, Great Britain, France, Germany 
Belgium and Oanada. 


Main Office: 


93 Liberty St., New York. 


GENTLEMEN —I have been using two of your Belt Holders for about three months on 
42 by 11 inch pulleys, driving two 30 H. P. Edison dynamos, and they do all you claim 
for them, and give us no trouble whatever. I think they far superior to friction clutches, 
and can recommend them as saving belting, shafting, boxes, etc. 


t 
H. D. WHEAT, Supt. Clifton (8S. C.) Mfg. Co. 





GENTLEMEN :—We are using the Schenck Belt-Holder and Shifters and they enable us 


to throw on and off double belts with the greatest of ease and do all you claim for them. 
It is the cheapest and best device in the market for shifting belts, doing away with the expensive 
and uncertain Friction-Olutch Pulleys. 
E. F. PECK, Supt. Citizens’ Electric Illuminating Co., 
DeKalb Ave. and Navy St., Brooklyn, N. Y. 


GENTLEMEN :—The Belt Shifter is working very satisfactorily, and see no reason why 
it should not continue to do so. J. C. DAVIDSON, 
8. 8. White Dental Mfg. Co., Prince’s Bay, N. Y. 


GENTLEMEN :—We have been using your Belt-Shifter for some time and are much 
pleased with it. We think it much better than friction clutches as tt requires no attention 
and is always in working order, RIKER ELECTRIC MOTOR CO., 

45 York St., Brooklyn, N. Y. 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

NEV YORE. 


WRITE 


is PARE. ROW, 











LOOK OUT 





THE PHISTE GWITGH 
CHICAGO CONVENTION. 


i 
| 











THE LEHIGH VALLEY 


CREOSOTING CO.% 


PERTH AMBOY, N. J. | 


Creosoted Lumber, Underground Con-| 
duits, Telegraph Poles, Piling and Ties 
Furnished. i 






TPA RL HALAL ) LAL 
my (ACA 
lis, CARY & MOEN fll in 
V Ito, 4 29 = ie \ 








A MONTHLY JOURNAL 


Ocvoted to the interests of Electrical Science, 
‘eing a record of progress in Electricity and 
‘'s practical applications to the various indus- 
(res covering the Telegraph, the Telephone, 
the Electric Light, Electrical Transmission of 
Power, Etc. 





BROWNLEE «& Co., 
DETROIT, MICE. 
DEALERS IN 
CEDAR TELEGRAPH POLES. 


MANUFACTURERS OF 
Cross Arms, Pins and Brackets, Oak and 
Locust Pins, CEDAR TIES, 
For Electric Railways. 


Wwm™M. HZ. COLB, 


ELECTRICAL ENGINEER, 
No. 775 TENTH AVE., NEW YORK CITY. 


SPECIALTIES.—Electric Lighting, Elec. 
tric Rail , and power plants in connection 
with the same. Contractor for the construction of 
Electrical Machinery and Appliances. Independent, 
— Expert Measurements, Tests and Reports 
made, 





THE LARCEST CIRCULATION OF ANY 
ELECTRICAL PAPER PUBLISHED. 








Subscription Price, Postage Prepaid one Year, 
$1.00. 
SAMPLE COPY FREE. 


THE ELECTRIC CURRENT Co. 
No. 7 Mozart Building, 
LOUISVILLE, KY. 














MANUFACTURERS OF 


Polished s# [jressed Threads 


Yarns in the Grey and in all Numbers and Colors. 


We make a Specialty of 1hreads for Oovering Wires for Electrical Purposes. 
Samples Sent on Application. Correspondence Selicited. 





Full assortment of different sizes and qualities on BRAIDER 
SPOOLS, ready for the machines, in Red, Yellow and Green. 
ther colors to order. Send for Sample and Prices. 


§ | LKS g WM. MACFARLANE & CO., 55 Mercer Street, New York, 
Mill, Yonkers, N. Y. 
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CU ricHT + Euectrican+ ENcINeERING 2 Go. 


Z% FEDERAL ST., BOSTON, MASS. 
Electric Light and Power Stations Designed and Constructed. Electric Railway and 


Underground Conduits. Isolated Plants. 


General Electrical Engineering. 


None but men holding licenses of the New England Electric Exchange will be employed. 
ALAXX. P. WRIGHT, Managing Director. 





STEVENS INSTITUTE OF TECHNOLOGY. 


Hopoken, N. J., February 12, 1889. 


BISHOP CUTTA PERCHA CoO. 


GENTLEMEN :—I have made an extensive series of tests of your WHITE CORE 
INDIA RUBBER INSULATION, under various conditions of temperature and times 
of immersion in water, with the following results : 


INSULATION RESISTANCE IN MEGOHMS PER MILE. 




















Time, 5 min. | 1 hour |24 hours| 10 days | 24 days 
Temperature, - 60° F. 60° F. GO’ F. 60° F. 60° F.8 
Resistance, - | 32,000 | 33,000 | 33,000 | 33,000 | 33,000 
Time, 30 min. | 30 min. | 30 min. | 30 min. | ei 
Temperature,- | 41° F. | 115° F. | 167° F. | 200°_F. 
Resistance, - | 39,000| 162 12 | 5.2 | 














The times given in the upper table are those between the immersion of the wire in 
water and the making of the test. 

The times of the second table indicate the time between that at which the tank reached 
the indicated temperature and that at which the test was made. 

The cable had been immersed in water for a month before the first temperature test 
was made. 

It will be observed that the temperature being at 60° F. the resistance remained con- 
stant at its highest point for 24 days, and then ran greatly on lowering the temperature. 

The lowering of resistance by a rise in the temperature is a common characteristic of 
all such insulations and indicates no defect. Most insulations are much more affected by 
this cause than was this one. 

This wire also showed no deterioration from exposure to moist air, fresh plaster, 
damp earth, etc., after several month’s exposure. Its insulating power also was unaffected 
by a like exposure to illuminating gas. Very truly yours, 


(Signed) HENRY MORTON. 





weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 


SBURG, PA. 
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SIDE AUTOMATIC ENCINE, PORT. AND TRACT. ENGINES, 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


Now York Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Bosto 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light. St., Balt. 


C.R. VINCENT & CO., 


| 15 CORTLANDT STREET, NEW YORK. 


‘High Speed, MANNING 


Automatic, — ? Patent 
Cut-off “hk el Vertical 


ENGINES BOILER. 













CORLISS“4 
ENGINES. 


Safety, 
Economy, 
Durability. 


High Pressures, 

Efficiency, 

Dry Steam, 
Limited 


Non-Condensing, 
Condensing, 
Compound and 










y) 


Triple 


™ FloorSpace. 
Expansion. " 


2. VINGENT 














The National Feed-Water eatery 


(ver 800,000 Horse Power in use in the Ynited States. 








200 ELECTRIC LIGHT STATIONS SUPPLIED. 








PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 





SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


THE NATIONAL PIPE BENDING CO., 


84 River Street, New Haven, Conn. 





be FEED PIPE 


%, 
Nae SSEREESERSEER 








DRIP BI PIPE 
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New « 
Catalogue 


128 PAGES. 
CONTAINING EVERYTHING 


ELECTRICAL LINE. 


Mailed to any one in the Trade 





YW 














on Application. 





The Michel Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) | 


DESIGNERS AND MAKERS OF | 
ARTISTIC 


Eee(Plle’s & COMHINACION FIATUrES 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should bo 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 25th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
NEw YorR=z. 
ELECTRICAL COMPANIES 


can make favorable aarangement for 
their Legal Business with a young Bos- 
ton Attorney familiar with Corporation 
and Patent law. Address 
‘* ATTORNEY,” 
Care of Electrical Review, 
P. O. Box 33829, New York. 


s H. P. SECOND-HAND IDE 

ENGINE For Sale. Run 
only two months on moon schedule. 
Price, $500. Address _ 


8. L. Horr & a STR 
8. L, Horr & Bart, ELECTRICAL INSTRUMENTS of all kinds 
67 Sunbury Street, Manufactured and for sale by 





Direct READING Am-meters and Volt meters, 
<> =. K. EATON’S Parent.) 








Washburn & Moen Mfg. Go. 


WORCESTER, MASS. 


MAKERS OF 


IRON * STEEL 


MANUFACTURERS OF 


pea.) |ron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Tele; raph Service, our patent wire, expressly manufac- 
tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 


conductive capacity. 
Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 


vice.’’ Sent free on application. 
New York Warehouse. Chicago Warehouse, 
107 & 109 LAKE ST. 


16 CLIFF STREET. 














Boston, Mass, | a. K. EATON, 191 Fulton St., Brooklyn, New York. 


ON BIBCTRICAL SUBIBOTs 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
BOOKS ELECTRICAL REVIEW PUB. COMPANY, 
13 Park Row. New York P.O. Box. 3,329. . 


The ONLY Manufacturers of Rawhide Belting in this Country, 


THE CHICAGO RAWHIDE MFG, 60,, 


MANUFACTURERS OF 


RAWHIDE BELTINC. 


The Best Dynamo Belt Made. 
Lace Leather Rope and other Rawhide. 
Goods of all kinds by Krueger's Patent. 


This Belting and Lace Leather is not affected by steam or dampness; has more grip than any other, 
never becomes hard; is stronger, more durable, and the most economical Belting made. The Rawhide 
‘Rope for Round Belting Transmission is SUPERIOR TO ALL OTHERS. 


75 OHIO STREET, GNIGAGO, ILL. 
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Eveene F. Pxi.uips, President. W. H. Sawyer, Secretary and Electrician, 


AMERICAN ELECTRICAL WORKS 


Patent Finished Insulated | 


ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 


uaa BUBBER COVERED WIRE, OFFICE AND AN- 
NUNCIATOR E, LEAD-ENCASED WIRE, 
ANTI-INDUCTION AERIAL AND UNDER- 
_ _. GROUND CABLES, ETC., ETC. 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt St., P. C. gumednaiel Agent. 


| 








Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches iron \ 
5 to 40 Amperes 


ick make and 
h reak uncontrol- ¢ 
A led by the Handle. 








{ # Light Companies. 
4) W.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
CLEVELAND, 0. 











Charles RB. Vincent & Co., 15 Cortlandt Street, New York. 


THE EMPIRE GITY ELECTRIC 60. 


{5 Dey Street, New York, 


MANUFACTURERS OF 


Telephone, Telegraph 


ELECTRIC LIGHT SUPPLIES, 


WRITE FOR PRICES. 


Eastern Agents: 














wy AND ONOUR 
. BOILERS” 








OM HBI:wOTRICAL SUBINECTE 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY. 





FICKEMEYER DYNAMOS 
AND ELECTRIC MOTORS. 


1887; Feb. 





(United States Patents, Feb. 22, 14, 1888.) 








Machine Complete. 


Combine the Simplest Construction and Highest Efficiency yet 
obtained in Dynamo-Electrical Apparatus. 


PERFECT ELECTRICAL BALANCE IN ARMATURE COILS. 
RADIATION OF FIELD MACNETISM. 





NO 





There being no magnetism apparent at any exposed surface of the 
machine, all the lines of force are concentrated within the machine and 


pass through the armature. 
NO SPARKINGC AT THE COMMUTATOR. 





Machine with one side and half the field coils removed, showing the inside 
arrangement of armature and coils. 
These machines, in all sizes, and of any required capacity, are for 
general sale on their merits TO THE TRADE, to CONTRACTING 


ENCINEERS, to ELECTRIC LICHT AND POWER "COMPANIES, and to 
the public, without restrictions or royalties as to territory or patents. 


LOW PRIGES. GOMPAGT MAGHINES. 








Eickemeyer Dynamo with Brotherhood Engine directly attached as applied to Electric 
Plant on Steam Yacht ‘‘Lorna.’ 


SEND FOR DESCRIPTIVE PAMPHLET. 


J. H. BUNNELL & GO., Sole Agents, 





Park Row, New York. P, 0. Box, 3,329, 





(06-108 LIBERTY STREET, N. Y. 
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THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; . 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark 
_SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 115 Broadway, BOSTON, 620 Atlantic Ave., 
PHILADELPHIA, 506 Commerce Street. 

















ne 


Vol. V. 113 Liberty St., New York. $2.00 Per Year. 














EsTABLISHED 1884. CONTENTS. 
wine Each Issue has 120 Pages or more. 
Ex. P. HARRIS, Valuable matter—30 pages per issue, 
Editor and Manager, | 4 tory of Street Kallways in the 


rec 
UGLOOLTT Vm United States and Canada. 

- eet 113 Liberty Street, | 4 Directo of Manufacturers of street 

MANUFACTURERS NEW YORK. 


The Celebrated BALL DYNAMOS and LAMPS aerentienss 
— eee DICKERMAN, ADAMS & CO. 
ARG AND INCANDESCENT LIGHTING. |“ “ cis2o0 arzawerc avawvz, ostom, wass 


This System is mechanically and electrically. NEW ENCLAND SELLING ACENTS FOR THE WELL-KNOWN 


perfect and produces a steady, white and noiseless | 
light with the minimum of expense, both as to the | | 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address 


Is the Best Ad- 
vertising Medium 
through which to 
reach Street Rail- 
ways. 





























FACTORY: BALL ELECTRIC LIGHT CO., “ROYCE & MAREAN, | UTOMATIC 
Oth Ave. & 27th’St., New York City. 18 Cortlandt St., N. Y. City. DEALERS IN | BALL LAG UT ; NE 
sae Tevear Dona - ELECTRICAL APPARATUS MADE ONLY vr ee 
-| Tel C 
SE a | HE. & C. BAXTER, — Telegrapt tel Telephone Supplies, Dts =) aaa 





POSITIVE EXHAUST. Eastern Agents, C. R. Vincent & Co., Room 16 


-—y Opp. Williard’s Hotel. WASHINGTON. D. 6. 
scoxouty, oasis sip nose nvocra- le6tPi¢al (oods and Supplies | —-—— ———— 


TION GUARANTE 


PHENIX IRON 00., “orem, N.J., Bld s| 18 FULTON ST., BROOKLYN, N. Y. 
F, Van Winkle, 91 Liberty St. N.Y. ‘Agent, 





CHAS. M LKINS 
ESTABLISHED 18G7 


THE ARMINGTON & SIMS Ras g CARTER, 


Automatic Cut-off Engine, $ OF RAD DEALER: 


es A FOR ALL PURPOSES WHERE POWER IS REQUIRED. | 
CLOSE REQULATION, 
| ECONOMICAL OF FUEL, | 
DEI : SMALL SPACE REQUIRED, | 
MODERATE PRICE, | 
Pi OVER 2,500 ENGINES IN USE.) A} 


— SEND FOR CIRCULAR. —— 
















SOLE PROPR 





a 
PA [ NC q 


DA. one TLANE & BODLEY CO, = pisou om toe ery 


LAINUAE 


AUTOMATIC CUT OFF | ne “AND A Ft 


ENGINES SUPPLIES FOR ELECTRIC BELL WORK. 


Unrivalled for Strength, Dura- | val tes of all our M 

bility and Close Regulation. VR OW 

PI CONSTRUCTIONOF COMPLETE vo 1. wanted Pint 
gy ality og beep ap sirtn ge 114 South Second Street. PHILADELPHIA, PA 


THE “HE LANE & BODIE Ch, 295,t2.27! WATER ST;, | 
E"ARADAY GCARBON Co., 
ELEGTRIG LICNT GARBONS, = prrvspuncz, Pa. 
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THERE SCHUYLER 


ARC LIGHTING SYSTEM 








Our Lamp has no Equal. 


Yi \ 
Wn Wek | 


SAK 
Sc Se 


Our Ventilated Armature Gannot BURN 
OUT. 


‘sosuodxy Suluuny jo }so9 WNnUIUI 
B uoHensey oewWonY 919g ‘AyIIGQeII9y 





WORKS AT MIDDLETOWN, CONN. 


THE SCHUYLER ELECTRIC C0., MIDDLETOWN, COWN. 
THE KNAPP ELECTRICAL WORKS, 


























THE ORIGINAL 
a aa 2) DUPLEX FIXTURE WIRE 
The New York Insulated Wire Co, ARS = 
| _ Manufacturers of the 7-4 \ SF ELEGTROLIERS. 

” Grimshaw White Core tine 
INSULATED « ; ai ‘li ¥ _ - ( SS): frimshaw 
Z OMpetition [ine Wire. SS Tapes and 
Wires, Cables a Tapes. " MOISTUREPROOF, SAFE, RELIABLE AND CHEAP, fompound. 


S24 & SG FPRANEILAIN ST., CHICAGO. ILI. 


"C, & C.” ELECTRIC MOTOR CO. 


402 & 404 Greenwich St., New York. 


EFFICIENT ELECTRIC MOTORS, 


MANUFACTURED FOR ARG AND INCANDESCENT CIRCUITS. 
_ AUTOMATICALLY REGULATED 


= NEW ENGLAND OFFICE, 19 PEARL ST., BOSTON. 
WESTERN OFFICE, 139 & 141 ADAMS ST., CHICAGO. 
SOUTHERN OFFICE, 25 CARONDELET ST., NEW ORLEANS. 
PHILADELPHIA OFFICE, 301 ARCH STREET. 
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United States Electric Lighting Go. 





120 BROADWAY, 


New York, February, 1889. 


THE DEADLY PARALLEL. 


From a confidential circular issued to 
the Edison agents, signed by EDWARD 
H. JOHNSON, President of the EDISON ELEC- 
TRIC LIGHT C0, dated New York, May 
31st, 1888, called forth by the decision 
of Judge Wallace, rendered in May, 
1888, in a suit between the Edison and 
United States Companies: 


‘“Neither the merits of the case nor the 
question of infringement has fasi yet EVEN 
BEEN CONSIDERED by the Court, and, as a 
matter of fact, the case has yet to be tried. 


“The decision of Judge Wallace merely 
allows the defendants to take testimony under 
this plea, WITHOUT COINC INTO THE 
MERITS of the controversy, and the counsel 
on both Isides are now engaged in taking this 
testimony. The decision is therefore PURELY 
PRELIMINARY in its character, and LEAVES 
THE QUESTION AT ISSUE STILL TO BE 
DETERMINED.” 





From an advertisement in the E/ec- 
trical Review of February 2d, 1889, 
and appearing in other electrical jour- 
nals, signed by EDWARD H. JOHNSON, 
President of the EDISON ELECTRIC LIGHT 
C0., called forth by a decision of the U. 
S. Supreme Court, filed January 21st, 
1889, in the case of the Bate Refriger- 
ator Co., which is in fact merely a re- 
versal of Judge Wallace’s decision of 
May last: 


“EDISON TRIUMPHANT.” 
“HIS PATENTS SUSTAINED 


—BY THE— 


UNITED STATES SUPREME COURT.” 


“The Edison Electric Light Co. takes pleas- 
ure in announcing to its patrons and the gen- 
eral public that the decision of the Supreme 
Court of the United States, filed on the 2{st 
inst., in the case of the Bate Refrigerator Co., 
IS IN FACT A DECISION SUSTAINING THE 
EDISON PATENTS. 


“In pursuance of our expressed determina- 
tion to secure a decision upon the point of 
law involved, we have had the Bate Refriger- 
ator case (covering the identical question), 
argued before the United States Supreme 
Court, with the result announced above, thus 
COMPLETELY DEPRIVING THE DEFEND- 
ANTS OF THEIR SOLE DEFENCE.” 


CONUNDERUUMI? 


lst. How can a decision which in May, 1888, does not touch the question of infringement, or enter 
into the merits ot the case, and which in fact leaves the case yet to be tried, become a decision sustaining 
the Edison patents upon its reversal in January, 1889 ? F 

2d. How can a decision which in May is merely preliminary in character, and which leaves the 


question at issue still to be determined,” upon its reversal in January, 1889, completely deprive 


the defendants of their sole defence.” 
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EDISON TRIUMPHANT. 


HIS PATENTS SUSTAINED 


BY THE 


United States Supreme Court. 


i Ex E: 


| EDISON EtecTric Light Co. 


Takes pleasure in announcing to its patrons and the general public that the decision of 
the Supreme Court of the United States, filed on the 21st inst., in the case 
of the Bate Refrigerator Company, is in fact a decision 


SUSTAINING THE EDISON PATENTS. 


























In the many suits brought by the Edison Company, even assuming that they themselves were the original 


in the lower. courts, against infringers of the Edison 
Patents, the defendants have evaded the MERITS of 
the controversy, thus tacitly admitting the fact of in- 


inventors, but simply relying upon the construction 
of a statute by the lower courts invalidating our 


fundamental Patent. In pursuance of our expressed 


fringement, and have interposed a plea alleging that determination to secure a decision upon the point of 
our Patents have been voided by the expiration of 
+ Patents previously granted in foreign countries. 
Hence the delay in establishing our rights. In the 
meantime other electrical companies have been in- 


discriminately copying our devices and methods, not 


Completely depriving the Defendants of their Sole Defense. 


We have now only to prove the fact of infringement in order to secure prompt injunctions against and damages from those who 
have been so long using with impunity that which the HIGHEST AUTHORITY now concedes to have been ours, exclusively, from the 


law involved, we have had the Bate Refrigerator case 
(covering the identical question) argued before the 
United States Supreme Court, with the result announced 


above, thus 


beginning. This is simply to establish 


A QUESTION OF FACT. 
WAS, OR WAS NOT EDISON THE ORIGINAL INVENTOR? 


This question has been decided in his favor a great many times, primarily by the United States Patent Office, which granted to 
him Patents bearing earliest dates; then by the various courts of Europe, through the crucial examination of which the question has. 


MANY TIMES passed. 
Thus the QUESTION OF LAW having now been settled by the United States, and the QUESTION OF FACT by the highest experts 


of the world, this Company now notifies.the public of its intention to call a halt and demand a reckoning for the trespass and abuse- 


of its rights in 


INCANDESCENT ELECTRIC LIGHTING. 


EDISON ELECTRIC LIGHT CoO., 
16 & 18 Broad Street, New York. 


By EDWARD H. JOHNSON, President. 
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OFEICE OF 


Sawyer-Man Eleciric Go. 


510 WEST 23d STREET, 


NEW YORK, FEBRUARY ist, 1889. 
TO USERS OF INCANDESCENT LAMPS: 


The Edison Electric Light Company has recently been flooding the country with advertise- 
ments, circulars and legal notices to the effect that the Supreme Court of the United States has 
sustained its patents, and that it now had a monopoly of the electric lighting business, and had 
only to prove the possession by others of an Incandescent plant or apparatus made by some other 
company to enable it to collect damages from the owner, and enjoin him from its further use. 
Nothing could be more false and misleading than these statements, and nothing more unworthy 


and disingenuous than their application. 

The following are the facts: 

1. The case decided by the Supreme Court was on the Bate Refrigerator patent which 
has nothing to do with electric lighting. 

2. No Edison patent has ever been passed upon by the Supreme Court. 

3. The point decided was that an American patent for an invention previously patented 
abroad does not expire until the foreign patent ceases to exist. 

4. Some of the Edison patents are for inventions which were previously patented abroad 
for short terms. The U.S. Cireuit Court in New York had decided that these patents ex- 
pired when the short terms of the foreign patents ran out, notwithstanding the fact that such 
terms had been extended. The only advantage of the Bate decision to the Edison Company 
is that it can go on with the suits on such patents where it can prove that it has extended 
its foreign patents in time. In such cases the defendants can put in the real defences and 
try the cases on their merits. Most of the Edison suits were begun in 1885. Not one of 
them was ever brought to a hearing. The testimony has not been closed in any of them. 
No Edison patent has ever been sustained in America. Many of its best patents have ex- 
pired by reason of the actual expiration of prior foreign patents. It has no patent upon 
which it can obtain a preliminary injunction; nor has it any patent on which it can obtain a 
final injunction or collect damages from customers of this Company when the real defences 
are put in, as they certainly will be. 

5. Every Edison Lamp is an infringement of the Sawyer-Man patent No. 317,676, dated 
May 12, 1885, which was granted after a four years interference with Edison in the Patent 
Office, and every treated Edison lamp is an infringement of the Sawyer-Man patent No. 
211,262, and Edward Weston’s patent No. 306,980, and every user of such Edison lamps is 
liable to the Consolidated Electric Light Company and the United States Electric Lighting 
Company for damages for such use. 

6. Every Edison plant is an infrmgement of the Moses G. Farmer System patents, and 
every user of such plants is liable to the U.S. Electric Lighting Company for damages for 
such use. 

7. The Edison Company has been sued on these patents,and the suits are being pressed 
vigorously. 

8. The lamps made and sold by the Sawyer-Man Electric Co. and the United States 
Electric Lighting Co, are made by license under the Sawyer-Man patents. 

This Company agrees to defend and guarantee all of its users against damages in any and 
all suits brought against them by the Edison Company for the alleged infringement of any of its 
patents, where it is promptly notified of such suits, and permitted to defend them. 

It is suggested that the course of the Edison Co. in attempting to annoy and intimidate the 


users instead of proceeding against the manufacturers of competing apparatus, while quite in line 
with the character of its statements, wil! hardly commend itself to the approbation of the public. 


SAWYER-MAN ELECTRIC CoO., 


P. H. ALEXANDER, Assistant Ceneral Manager. 
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WESTINGHOUSE ELECTRIC CO. 


PITTSBURGH, PA. 





The Pioneers of Incandescent Lighting 


Ee WS 


Alternating Gurrents* 


AND OWNERS OF' 


FUNDAMENTAL PATENTS PERTAINING THERETO. 








COMPLETE CENTRAL STATION OUTFITS 


Alternating Current Apparatus, 








Direct Current Apparatus, 
Are Lighting Apparatus, 
Electric Motors, 


Electric Meters. 


50 Gentral Stations in Operation ] 50 


OFPRICHS IN ALI LHADING CITIES. 
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ELECTRIC CoO., 


PiTTrsBbU RGH, PA. 


The United States Flectrie Lighting Co. 


SALES DEPARTMENT, 120 BROADWAY, NEW YORK. 














ARG AND INCANDESCENT APPARATUS 


— FOR —— 


ISOLATED LIGNTING 


EFFICIENT APPARATUS. 
ECONOMICAL LAMPS. 
INGENIOUS DEVICES. 
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Sawyer-Man Electric Go. 


510 West 23d Street, New York. 














|ncandescent-é-Electric-s-| amps, 




















——_ 


SUPPLIES FOR ELECTRIC WORK. 








Electric #& Combination Fixtures. 


CORRESPONDENCE WITH DEALERS INVITED. 














ELECTRICAL REVIEW _ Bebe ruary}23, 1889 


THE THOMSON- HOUSTON SYSTEMS. 
Incandescent Lighting. 














FOR 
CENTRAL 





FOR 
ISOLATED 
PLANTS 








STATIONS. 


Long Distance Lighting using the Transformer or Compensator Systems. 
Direct Lighting by Low Tension System. 























Complete in 
every detail 
which goes to 


The steadily in- 
creasing demand 
for the dynamos 


and lamps of these 
make Up al systems is un- 
efficient and questionably 
reliable proof of their su- 

periority. 


system 


























“‘ THOMSON*HOUSTON ALTERNATING DYNAMO.--SELF EXCITING.” 


THE THOMSON-HOUSTON ELECTRIC CoO. 


620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, ILL 
115 Broadway, New York. Kimball House Building, Atlanta, Ga. 











February 23, 1889 





ELECTRICAL REVIEW 











THE WYCKOFF PIPE (C0,, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large es for creosoting tigation, R. R. Ties, 
Telegraph Poles, &c., 


SEND FOR CATALOGUE, WILLIAMSPORT, PENN. 





PATENTEES AND INVENTORS. 


Any one having valuable IN- | THE ELECTRICAL 


VENTIONS, and needing money 


for ‘development, may obtain CONSTRUCTION COMPANY, 
funds by stating full particulars 


and date of Patent to Post Office 
BOX 356, New York. 





REASURY DEPARTMENT, 
Office of the Secretary, Wash- 
ington, D. C., February 1, 1889. 
Sealed proposals will be received 
at this Department until2 o’clock 


175 Randolph Street, 


CHICAGO. 


oo —— 


ARMATURES REWOUND, 


P.M., Monday, February 25, 1889, ARC LAMPS REPAIRED, 


for illuminating the newU. S. Court 
House and Post Office, Baltimore, 
Md., by electricity. Drawings and 
specifications will be furnished | CIRCUITS 


Superintendent of the Treasury. | 
A deposit of twenty-five dollars 


COILS REWOUND. 


REMODELED AND NEW 
upon application to the Assistant LINES CONSTRUCTED. 





will be required as a guarantee for 
the return of the drawings and 


specifications. we. me. prenntt. 
Cc. S. FAIRCHILD, Secretary. 
her we 





WANTED. 


Rooms 2 and 4, University Building, New York. 





YOUR NAME, BUSINESS AND WANTED. 


ADDRESS. Send at once to me 
and be correctly reported in 


| have clients who wil! pur- 
chase second hand Arc and Incan- 


Whipple's : descent Dynamos, Lamps, Sockets 
National Electrical Directory, | and accessories. 
A postal card will do. W.H. COLE, 


FRED H. WHIPPLE, 


Electrical Engineer, 


DETROIT, MICH, | 502 West 53d St., 


A STERN. cutee Re untae 
— : i Broadway, New York. 


New York City. 





| 





| 435 Broadway, ‘6 i Broadway, ' 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
‘GENERAL OFFICES and FACTORY: 


DETROIT, MICE. 
Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 


Manufactory, Flushing & Cariton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Electroliers s# Combination Fixtures === 


YNSURFASSED FACILITIES 














For producing fixtures of most approved designs for any system of 
» INCANDESCENT LICHTINC. 
Special designs furnished upon application. Suggestions from architects and 


decorators faithfully executed. 


PENNSYLVANIA RAILROAD. 


THE GREAT TRUNK LINE OF THE UNITED STATES. 
The Most Direct Route to the West, Northwest, South and Southwest. 


Four Fast Trains Daily Between NEW YORK AND WESTERN POINTS. 
FINEST EQUIPMENT, UNEQUALED SPEED, AND GREATEST COMFORT. 


Through Parlor, Sieeping and Hotel Cars on all Express Train 
THE FAMOUS NEW YORK AND CHICAGO LIMITED EXPRESS 
LEAVES NEW YORK DAILY AT 9:00 A. M. 
This train is composed of the New and MaGniFricent PULLMAN VESTIBULED Cars, making me Safest, 
Casiest, and Most Luxurious Train in the World. 
IN DAILY SERVICE BETWEEN NEW YORK, CHICAGO AND CINCINNATI. 
Reaetiotions are pending relating to special transportation to the National Electric Light Convention, 


cago 
Tickets over the Pennsylvania Railroad and connecting lines can be obtained at the following offices ; 
849 Broadway, New York, j Aoter Bouse) ae Jew York. Foot of Cortlandt St., New York. 
944 Broadway, Street, ielyn, N.Y. F Foot t of Des 8t., 
ew ¥. Annex Office, Brookiyn, N. Y. 
Pennsylvania R. R. Station, Jersey City 


CHARLES E. PUCH, Ceneral Manager, J. Rn. woop, Cen. Pens. Agent. 
SAMUEL CARPENTER, Eastern Passenger Agent, 849 BF ( ADWAYV_ N.Y. 





in 








Jarvis Engineering Go., 


ENGINEERS AND CONTRACTORS 
FOR THE ERECTION OF STEAM PLANTS FOR ELECTRIC LIGHTING AND POWER STATIONS. 


ARMINGTON & SIMS CO. ENGINES belted direct to dynamos. Boilers set with the JARVIS PATENT BOILER SETTING, Burning Screenings, Saw Dust 


Cotton Seed Hulls without blast. National Feed-Water Heaters. 


National Rocking Grates. Sheffield Grates. Korting Double Tube Injectors, 


etc.,etc. This System has been introduced among the following Central Stations in the United States, Canadaand other Countries, viz: 


THOMSON HOUSTON CO. SYSTEM. 


Merchants’ Electric Light Co...............esse.-. see. Boston, Mass. 
*Narragansett Electric Light Co.............. .-. Providence, R. I. 
Woonsocket, R. I. 
.. Hartford, Conn. 
New Haven, Conn. 








*Woonsocket Electric Light Co.. 
*Hartford Electric Light Co. 
*New Haven Electric Light C 0. 


*Consolidated Electric Light C ompany sgn eal Portland, Me. 
*Lewiston Electric Light Co.................20. e008 oe Lewiston, Me. 
*New Bedford Electric Light Co........... .New Bedford, Mass. 
*Fall River Electric Light Co..................ssccce .~ River, Mass. 
Syracuse Electric Light Co................. yracuse, N. Y. 
*Bridgeport Electric Light Co............ ...... Bee geport, Conn. 
*Brocton Electric Light Co .. .......... - ..Brocton, Mass. 
Milford Miectric Light Co. .... 2.2... ....0.c0 cecccce cvce Milford. Mass 
Gloucester Electric Light Co........................ Gloucester, Mass. 
Bar Harbor Electric Light Co....... .... ... «... .Bar Harbor, Me. 
PEIOE RENNES CAMEO ID. 06. ccccacevee pivcessenctunnn Bangor, Me. 
Oak Island Electric Light Co............ .......ee0- Oak Island, Mass. 
Poughkeepsie Electric Light Co.. ............... Poughkeepsie, | & f 
Norwich Electric Light Co. ................ccccccccees Norwich, 4 8 
Newport Illuminating Co. . Wo. s0v00ceves ecect ence meni Meals 
*Waterbury Electric Light WOE ie’ <ceascbecco mee W. ‘aterbury, — 
*Worcester Electric Light Co.. ....... 0 ........- Worcester, Mass. 
ES eer ene Mobile. Ala. 
Intercolonial Electric Light WB occ ceekie cncsaic .Lima, Peru. 
Wachusett Electric Light Co...................ecee08 \Fitchburg, Mass. 
American Electric Light Co................... eeses Old Orchard, Me. 
American Electric Light Co............ .... Martha’s Vineyard, Mass. 
Saratoga Electric Light Co........ ... . ............Saratoga, N. Y. 
St. John Hlectric Light Co................cccccccccccs St. John, N. B. 
Union Electric Light Co....... ... ... 2.2... cecece East Boston, Mass. 
*Brookline Electric Light Co......... .... ...-Brookline, Mass. 
*Pawtucket Electric Light Co.. . see oe eee Pawtucket, R. I. 
Roya) Electric Light Co................ ..............-Montreal, Can. 
*Toronto Electric Light Co . as Seneresvece @beneun sD 
*Newfoundland Electric Light Oscntr .. eas = John’s, N. F. 
Rutland Electric Light Co............. sda atuen pie Fg _ Vt. 
Halifax Electric Light Co...... ..... oa tatu she cea "Halifax, N .S8. 
*Nashua Electric Light Co........ 0... cccccccsccccccves Nashua, N.H. 
CIID ons cs escctcesdacedecstedeaweud Manchester, N. H. 
Newton Electric Light and Power Co......... .... ... Newton, Mass. 


Boston Office, 61 Oliver St, 
















PO ES Cae EE Auburn, Me. | *Edison Illuminating Co..............-.+---.0005 ees Lawrence, Mass. 
North Adams Electric Light and Power Co......No:th Adams, Mass. Widisom Wiuminating Oo. ... 2... 2.00. ccccccccscccccsesccscess York, Pa, 
i a ckiany deseo enies 4 ........ Lawrence, Mass. En, Cas on cepnlsencbees énes teed New York, N. Y. 
Waltham Electric Light and Gas Co.... ............ Waltham, Mass. Edison Illuminating Co................ ..... ....New Bedford, Mass. 
Quincy Electric Light and Power Co..... ee uincy, Mass. Edison Illuminating Co. .............-..-055 +: ne Lebanon, Pa. 
North Shore Electric Light Co.................... Beachmont, Mass. Edison Illuminating Co........ -....0.--+.+55 ..Des Moines, Pa. 
Narragansett Pier Electric Light Co..........Narragansett Pier, R. I. Hospital Life Insurance Co........... + wees Suse Sienel Boston, Mass. 
Palmer Hlectric Light Oo....... ..2.-e.c0e coccsecccees Palmer, Mass. | *Edison Illuminating Co ...... .... .....-+ «ses. -. . Boston, Mass. 
Osaka Electric ee Oe. ies Eisele uvekendaane the sos.cacdesseese’ Japan. | *Edison Illuminating Co....... .........-.-- sade menes Woburn, Mass. 
Panama Electric Light Co en eee oe Re CG RE IEE  * 
OS a EE Eee eee Colon. | N.'E. Conservatory of Music....... Lesceeereeeees +: Boston, Mass. 
Be SS BS vnc ce c0erecescssdkss -0e sees Malden, Mass. Rochester Illuminating Co.............. ... ........Rochester, N. Y. 
a ON EE SS ee ree Cambridge, Mass. | Rutland Electric Light Co........ .....-.---..e005 ceeees Rutland, Vt. 
Somerville Electric Light Co. ....................... Somerville, ee. Abilene Electric Light Co.......................++-.++.-Abilene, Kan. 
South bv gt — eee a South Framingham, Mass. | Topeka Electric asc Co.. sew weal gree ov'enade Geet ‘ 
La Fayette Gas Light Co RS ae... La Fayette, Ind. Globe Co.. nn Ses Seer Llt—i‘ RS 
Charleston Electric Light WOR gnc eRe ansxreovd Charleston, 8. C. ee 2, Bes weuwah we lwaseeesaaseee Boston, Mass. 
Cohoes Electric Light Co............ 0... ..cceeeeeeeeeees Cohoes. N. Y. | Edison Illuminating Piecckcens. soqsaubeals is Velnee , Tl.. 
Toronto Electric Light Co..................... a ‘Seveuth, Ont. Boston Rubber Shoe Co....... kre Malden, Mass: 
Newburyport Electric Light Co uenioielees Newburyport, Mass. Electric Gas Light and FuelCo .. . ‘Laramie, Wyo. 
erage Electric Light Co.. Northampton, Mass. TD ED Gis. 60:0 100k aise ct veccessecs cna Austin, Tex. 
Boston Electric Light Co. .. ; ... Boston, Mass. | Edison Illuminating Co. . us ....Chicago, Ill 
Milbury Electric Light Co ... ... ..-Milbury, Mass. | Capital City Electric Light Co Des Moines, Ia 
— e Electric Light Co. outhbridge, Mass. *Edison Machine Works .................+.es00 Schenectady, N. Y. 
Westboro Electric Light Co...... pieeaeens seuniaes Westboro, Mass. | Edison Illuminating Co. Station No. 2...... ......... Boston, 
Lt! OD rer ae Webster, Mass. | Kellogg Terrace... ............-.-+eeseeeeees .. Great Barrington, Mass. 
Springfield Electric Light Co......................4. Sprin eld, Mass. | Richmond Light and Power Co........ ..-. ... .+.+Richmond > 
SR ee arr Cen ver, N. H. | Forest City Light and Power Co....... .... ... ---+:++. Rockf kford, I 
Empire State Electric Light Co.. .....................-- Atlanta, Ga. Kansas City I!luminating Co.. no wieesikis (soe on wis enn "ae: 
Jamestown Electric Light Co....... ............. .Jamestown, N. Y. | Edison Electric eee Co in eka teehee - eee R. I. 
Houlton Miectric Light Oo... ........0..02 cesccsceseces Houlton, Me. | Hotel Berwick.. ean >. en renen Mass. 
Torrington Electric Light Co.......................Torrmgton, Conn. | Seattle Electric Light Co ................. .. ' Seattle, Wash. Ter. 
Middletown Electric Light Co......................Middletown, Conn. 
New Britain Electric Light Co ...... .ss+.+ee. -- New Britain, Conn a ELECTRIC RAILWAY CO. 
Kanawha Electric Light Co. . See ...Charleston, W. Va. West En ad Electric Lig r ee eee net Boston, Mass. 
Richmon ectric Railway Co..... opeitiasses ¢s0ve mon a. 
EDISON ELECTRIC LICHT SYSTEM. recuse’ Street Railway Co... .........-cceseeeeeeree i) ba. Be 
errr eer Roselle, N. J. Wier TESTES RINE GO nn. 000 ccccvecsevetasese eriden, "Conn. 
OO a oe ee Menlo Park, N. J. | Seattle Railway and Power _ Yenetepet tesa ‘Seattle, Wash. Ter. 
EE Be IIIDS 6656. o500 vnnc dab cbbknses0es cee Harrisburg, Pa. East Side Street Railway Co.. AP Brocton, Mass. 
*Hdison Winuminating Co ...........cs.cccecee os eee Brockton, Mass. | Revere Beach Electric Railway “SRR RENE ‘Revere Beach, Mass. 


i= SEND FOR 


New York Office, 109 Liberty St. Chicago fice, 8 81 Lake St. 


ILLUSTRATED CATALOGUE. 
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CENTRAL ELECTRIC CoO., 


CEHICAGO, IiXsKu. 


General Wvestern Agents: 


ox MZ» OKONITE WIRES, CABLES AND TUBINGS, 


Okonite and Manson Tape. 

















y © 


Exclusive wWvestern Agents: 


CLEVELAND IN ICAN DESCENT 








ARC CIRCUIT “SWITCHES. 


Exclusive W7v7estern Asgents: 


THE BUTLER HARD RUBBER COMPANY. 


Line Equipment, Tools, Insulators, Pins, Brackets, Poles, Cross Arms, &c. 


PLANTS SUPPLIED THROUGHOUT. 
STODDARD CUTOUT. IMPROVED CANDEE WEATHER-PROOF LINE WIRE. UNDERWRITERS’ WIRE. 


SHIPMENTS PHROMET. PRICES FAIR. 


WE SOLICIT A TRIAL ORDER. 
42> LA SALIELE STREET. 
E. P. GLEASON MAN°RG. GO., 


181-129 Mercer Street, NWew Work. 


Manufacturer of Pat. Shade Holders, Insulating Joints, Attachments, Fixtures and Electric Supplies of all kinds for Lighting Purposes, 
Lamps, Shades, Globes, Arc and Incandescent, and Specialties. 
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EHLECTRICAL EV SW 








STORED ENERCY. 


ELECTRIGAL ACCUMULATORS 


a) Railroad Car Lighting, 














Central Station Lighting (Mumm 


Isolated ughing, Bi Long Distance Lighting, 

















ESPECIALLY ADAPTED TO 


STREET CAR PROPULSION 


AND 

For operating Central Station and Isolated Plants during 
periods of LICHT LOAD, enabling steam plant to shut 
down. 

Can be used with any Direct System for completely 
displacing gas. 

The ONLY Company owning and supplying complete 
automatic Regulating Apparatus for use with Accumu- 


lators. 
wa RITE To 


The Electrical Accumulator (0, 


44 Broadway, New York, 


CHICACO OFFICE, DETROIT OFFICE, 

Phenix Building, 91 Criswold Street, 
Stating system used, capacity of plant, power available 
and other requirements. 





EDGO SYSTEM 


Dynamos, Voltmeters, 
Motors, je Ammeters, 
Batteries, >" Switches, 


"Uke UGK ROVIRWN. 





Complete Electric Light#Power Plants 


— FOR — 


Towns, Offices, Residences, Factories, Theatres, Etc, 


Street Cars Equipped == 
—== For Electric Propulsion. 


The oldest and most experienced Electric Motor Co. in the world. 


The Electro-Dynamic Co. 


OF PHILADELPHIA, 


Main Office, 224 Carter Street, New York Office, 
Philadelphia, Pa. 44 Broadway. 














The India Rubber and Gutta Percha Insulating Company, 


W. M. HABIRSHAW, F.C.S., London, Chemical Engineer, GENERAL MANAGER, 


No. 159 FRONT STREET, NEW YORK CITY, U.S.A.., 


Manufacturers of Superior Qualities of 


INSULATED WIRES*CABLES 


OF EVERY DESGRIPTION. 
NAVAL MARINE INDIA-RUBBER COVERED WIRES—NAVAL LAND INDIA-RUBBER COVERED WIRES. 
Navy Department and thus far employed on board the Trenton, Ghicago, Pensacola, Yorktown, Baltimore and Gharleston. 


STANDARD INDIA-RUBBER COVERED WIRES, SOLID AND STRANDED CONDUCTORS TAPED, BRAIDED, FLAME PROOF. 


TREE WIRE.—A superior line of wire of good insulation and wearing qualities, largely 
employed for aerial service and moderate cost. 








All goods made by this Company are composed of the best materials; we do not use rubber substitutes, oxidized oil compounds 
compounds of rubber and ozokerite, mixtures of candle pitch, rubber and bitumens, which are all vastly inferior to pure India- 
Rubber, and India-Rubber compounds, and the reputation we have obtained will be maintained. 

We hold reports of insulation resistance tests, from the Electrical Testing Bureau of the Johns Hopkins University, on our 
goods, showing for Naval Marine Cores 10,000 meghoms per knot at 13% C. 

“é 6é “é 


Standard Cores 8,900 








SAMPLES AND PRIGES FURNISHED ON APPLIGATION AT THE OFFIGE. 
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THE MATHER ELECTRIC COMPAN Y, 
MANGHESTER, GONN. 


Electric [,ighting i# Transmission of Power 
ISOLATED INCANDESCENT LIGHTING 























AND 
TRANSMISSION OF POWER. 
NEW YORK, BOSTON, 1. CHICAGO, GINCINNATI, 


35 Broadway. | 105 Summer Street, | { ¢ Metropolitan Block. | 56 Longworth St. 








H. C. CHENEY, President. ROBERT CHENEY, Sec. and Treas. 
WM. A. ANTHONY, Consulting Electrician. M.S. CHAPMAN, Vice-Pres. 
N. T. PULSIFER, Gen. Man. 








AMERIGAN WATCH TOOL COMPANY 2::: gm su ./ Erszcoment wanes 
R P P 
Saas 2 — wl A gentleman of extensive business ex- 
USING a = E perience and acquaintance, especially in 
a, “ . = S Electrical Circles, desires an engagement as 
THAN 3 4 hee s outside agent or introducer; possesses 
o 

ANY w | =I recommendations and testimonials of highest 

WHEEL. a s character, illing to travel. 






Address, 
““COOD ADDRESS,”’ 


(Care of Electrical Review.) 








Ww WARREN THREAD WORKS— 

Westfield, Mass., Manufacturer 
of Polished and Dressed Threads, Yarnsin th 
Grey, and in all numbers and colors. W 
make a specialty of Threads for Covering 
Wires for Electrical purposes. Samples sent 
on application. Correspondence solicited.Jj 


\e WALTHAM, MASS, 


SEND FOR BOOK DESORIBING 
Grinding, Screw Cutting, and other Special 
Fine Tool Making Accessories. 


NOLTZER & GABOT, 


MANUFACTURERS AND DEALERS IN 


All Kinds of Electrical Apparatus, 





SPRINGFIELD, O., on 110 LIBERTY OF... Nats 


JAMES LEFFEL & CoO. 








bad see Tee eae oo. T= economy’ in maintainance of the 

Manufacturers of es Improved Sperry System of Arc 
SPEAK NNUNCIATORS. Lighting is not surpassed by any other 
Electric & Mechanical ‘Bells make. 


FACTORY, SPERRY ELECTRIC 00., 

















De Kalb Avenue, 194, 196, 198 So. Clinton St., 

iit ARCH STREET, BOSTON, MASS. Phas coins nt D. P. PERRY. Chicago, Ill 
FACTORY AT BROOKLINE. Catalogue. hich bnie-at aie al 

C. H. Jackson, Prest. Epwarb S. Perot, Vice-Prest. Jas. P. McQuaipE, Sec’y and Treas. 


TNE NATIONAL GONDUIT M’F’G GOMPANY’S 


WROUGHT IRON CEMENT-LINED PIPE. 


POR ELECTRICAL SUBWAYS. 


In use by the Metropolitan Telephone and Telegraph Company of New York; by the Bell Telephone Co. of 
Buffalo; by the Police and Fire Departments of New York and Chicago, etc. 


THIS SYSTEM IS PARTICULARLY ADAPTED FOR ELECTRIC LIGHT, TRUNK & DISTRIBUTION. 
ADDRESS THE COMPANY, TELEPHONE BUILDING. NEW YORK. 


,| Charles R. Vincent & Co. = 
BAIN, eee coesisacseses oes AMERIGAN ELEGTRIGHL DIRECTORY FOR 1889 











CHICAGO, 1h, Ball High Speed Automatic Cut-Oif agin 











General Electrical Work, in all branches of | Perfection of Regulati - PRICE, #5.00. 
Electrical Engineering. Consultation, eto. | “*'"W"'TEED Waren commento vee mye a oy ) 
Correspondence confidential. TRY ME. Gienes Baflens of Steel or liven. am The best and most permanent medium for advertisers in the electrical 
seam ine 

For the Electrical Review’s New The work reaches every electric light and power company in the coun- 
W = pag ta gl all Electrical and Scien- | +, besides telegraph and telephone iti ol 

is PARK ROW, NEW YORE. This year’s issue enlarged and improved. 
Lists and reports of electric light and power companies, reports of 





National Electric Light Association, useful tables, etc., etc. 
Send orders for copies of book, and for advertising space to STAR 


IRON TOWER CO., Publishers of 
American Electrical Directory, Fort Wayne, Ind. 


Russell & Co. 


MASSILLON, OHIO, 
BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 
Suxp ror CATALOGUE. 





ELECTRICAL REVIEW PUB. COMPANY, 
3 Park Row; New York. P. 0, Box, 3,329. 





ON BLBwCTRICAL SUBIECTs 
B 0 ) K S Will be mailed to any address, postage prepaid, on receipt of price. Address, 
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HOLMES, BOOTH «& HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIFE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 
oe Si, 


PS PATENT “K K.” LINE WIRE 


FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES. 


FACTORIES: WATERBURY, CONN. 


J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL, 
THE ROOKERY, CHICAGO, ILL. NEW YORK CITY. 


PATLLAR NON-MAGNETIG WATCHES. 


UNINFLUENCED BY MAGNETISM OR ELECTRICITY. 
ADJUSTED TO TEMPERATURE. 


These are the only Watches made containing Paillard’s 
Patent Non-Magnetic Balance and Hair Spring. For ex- 
cellence of finish, beauty, strength and durability and 
accuracy as timekeepers they 


ARE UNSURPASSED. 


CAUTION:—Avoid spurious imitations and see that the words “ Paill od 
we teacaetd th ee eee illard’s Patent Balance and Spring 


FOR SALE BY ALI LEADING JEwELLEeRs. 


S For the Electricai Review’s New 
W R Ty r E Catalogue of all Electrical and Scien- 
tific Books. 
NEVT 
er ce Re erat 


18 PARE ROW, YORE. 





















































Novelty Electric Go., 








MANUFACTURERS, IMPORTERS AND DEALERS IN 


EVERYTHING ELECTRICAL. 


50,52 & 54 NORTH FOURTH STREET, 


Philadelphia. 





J. E. JEFFORDS & CO., 
Manufacturers to the Trade. 
POROUS CELUI S 


OofE eg ay Made to Order. 
25 years’ ¢: lence in this branch of the business. 


2716 to 2738 Salmon St., Philadelphia, Pa. 








WELLINGTON 


Belt Holder 


existence 
for shifting Dynamo Belts. 


~ Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 





Shultz Belting Company, 


MANUFACTURERS 


SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER. 
ffice and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 


made of leather tanned on the surface o the interior (which ts the Ger end 
on. mts te tanned but rawhide fulled —y ceanly; ey our patent process. Our Bel 


py more NORRIS pope oe 


better, transmits mo 
or MADE. Agents in all cities. 


any other, ond is the oi 
ad for trial bal” nly pert 





+1 Oy n 
\@ OS.06. Oi 


woop BOX BELL. 





IRON FRAME BELL. 





tRON BOX BELL. 





Write for Quotations and Samples of Our New Bells. Also Push Buttons, Annunciators, Burglar Alarms, Switches, Dining Room Pushes, Etc., Etc. 
Tee ELECTRICAL SUPPLY COMPANY! , 


ANSONIA. 
Factories and Eastern Office-ANSONIA, Conn. 
EASTERN SELLING ACENT: T. 


CHICACO. 
Warehouse and a Office—171 Randolph St., CHICACO, 
F. HUNTER &.CO., 37 CHURCH STREET, NEW YORK. 


BRANCH OFFICE. 
505 Delaware Street, KANSAS CITY. 
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NEW YORK BELTING » PACKING CO. 


JOHN H. CHEEVER, " 
rae Sees iS Park Row, N. WY. 


J. D. CHEEVER, Dept. Treas. 


OLDEST AND LARGEST MANUFACTURERS IN THE UNITED STATES OF 


VULCANIZED 


Rubber Belting 


FOR ELECTRIC LICHTINC, 


WITH METALLIC RUBBER SURFACE. 





This Belting is of a SupERIOR QUALITY, and specially designed for use on 


DYNAMOS AND SWIFT RUNNING MACHINERY. 


This Company has manufactured the Largest Belts made in the World, for the 
principal Elevators at Chicago, Buffalo and New York. 


STEAM AND WATER NOSE, 


PLAIN AND RUBBER LINED. 
RvuBBeErR ‘‘ Test” Hose, made of Vulcanized Para Rubber and Carbonized Duck. 
Cotton ‘‘CABLE” Hose, Circular, Woven, Seamless, Antiseptic, for the use 
of Steam and Hand Fire Engines, Force Pumps, Mills, Factories, Steamers and 
Brewers’ use. 


PATENT ELASTIC RUBBER BACK SQUARE PACKING 


Best in the World for Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 


BRANCHES: 
HENDRIE & BOLTHOFF MFC. CO., Denver, Col. 
RIPLEY & BRONSON, St. Louis, Mo. 


W. H. H. PECK & CO., Cleveland, O. POST & COQO., Cincinnati, O. 
W.S.NOTT CO., Minneapolis, Minn. ARNETT & RIVERS, San Francisco, Cal. 


EUROPEAN BRANCH: Pickhuben 5, Hamburgh, (Freihafengebeit) Cermany. 


‘Manufacturers 





MAMMOTH RUBBER BELTS, 


W. D. ALLEN & CO., Chicago, Ill. 
HALL RUBBER COQ., Boston, Mass. 








The PARKER-RUSSELL MINING & M’F’G CO. 


ROOMS, 200 and 202 


‘AMERICAN. CENTRAL BUILDING, 
ST. LOUIS. 


UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 








18 Fulton Street, Brooklyn, E, D. 








H.E.& C. BAXTER, 


— se 


Lam 


ost 





—— MANUFACTURERS OF—— 


Electric Light Appliances, Fittings, |nsulated Joints, Fixtures, 
GLOBES, SNADES, FANGY LAMPS, 


ETcC., ETC., ETC. 
SEND FOR CATALOGUE E. AND SUPPLEMENT. 





EDISON AUTOMATIG DYNAMOS 


GIVE ABSOLUTELY PERFECT REGULATION. 


Recent tests of four Edison Automatic Dynamos in multiple are show con- 
stant pressure at the lamps with load varying from no load to full load, without any 
adjustment of brushes, regulators, or any parts whatever 

Specially adapted for lighting Theatres, Hotels, Asylums, Stores, etc. 

Among the plants in which the Edison Automatic Dynamos have been 
nstalled may be mentioned the following : 

Drexel Building, Philadelphia, 2,000 lights. 

Barnes, Hengerer & Co., Buffalo, !,600 lights. 

Star Theatre, Buffalo, 800 lights. 

National Theatre, Philadelphia, 1,000 lights. 

United States Cunboat ‘‘ Yorktown,’’ Cruisers ‘‘ Baiti- 
'more”’ and ‘‘ Charleston,’”’ and Steamer ‘‘ Pensacola,”’ and 
/a number of other plants. 

Edison Automatic Dynamos are now being installed as follows: 

New Depot of the Central Railroad of New Jersey, at 
Jersey City, 2,000 lights. 

Steamer “‘ Puritan,’’ of the Fall River Line, 1,600 lights. 











- Cleverly Electrical Works 
Flecirical Suppl Makers 


Philadelphia Department 
BAXTER ELECTRIC MFG & MOTOR CO. 


Western Agent, G. A. Harmount, New Haven Clock Go., Chicago, Ill. 


POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hianest ErricrEncy. 


Electrical 3 


wy ce WAM 




















Send for Circulars on any class of isolated or Central Station Lighting. Estimates and 
Specifications Promptly Furnished. 








Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, KANSAS CITY AND OMAHA. 





THE EDISON UNITED MANUFACTURING COMPANY, 


GS Fifth Awenue, New Work. 
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FISHER-RAE ELECTRIC RAILWAY SYSTEM, 


FOR STREET AND SUBURBAN TRAFFIC. 








Embraces new and valuable improvements which 


are requisite to economical operation and high 


efficiency. 


THE ONLY SUCCESSFUL SYSTEM USING UNDERGROUND CONDUCTORS. 


8 MILES OF CONDUIT IN ONE ROAD AT SAN JOSE, CAL. 








OVERHEAD CONDUCTORS. 


IMPROVED TROLLEY AND TROLLEY SUPPORT line of 
neatest design. Avoids ‘“‘flashing’”’ at wheel or 
line contact. 


THE FISHER-RAE ELECTRIC RAILWAY SYSTEM 


contains new features that will commend it to the careful 
attention of Street Railway Managers looking for reliable, 
easily operated and efficient electrical apparatus, de- 
signed to stand the test of work. 


The FISHER-RAE SYSTEM 


can be placed upon existing roads without alteration of 
track or road-bed, and upon cars in use without interrup- 
tion to traffic of road. 





POINTS OF SUPERIORITY. 


A SINCLE MOTOR CEARED TO BOTH AXLES WITH 
IMPROVED NOISELESS CEAR. 


FLEXIBILITY BETWEEN MOTOR AND CAR AXLES, 
INSURINGC CLOSE MESH AND PREVENTING 
BREAKING FROM SUDDEN STRAINS. 


The use where desirable of a separate motor truck, 
making a six wheel car, securing greater comfort to pas- 
sengers; motor trucks easily and quickly detachable, 
enabling change of motors from closed to open cars. 

CORRESPONDENCE solicited, estimates furnished, 
and references given to important roads now in success- 


ful operation. 


DETROIT ELECTRICAL WORKS, 


7th and Woodbridge Streets, 


DETROIT, MICH. 





DR. GASSNER’S DRY BATTERY 


—— 








Longer Len 
to 





























FOR SALE AT 


I 











VITALIS HIMMER, Manager. 


HIGHEST TESTIMONIALS. 


The Western Electric Co., Chicago, /Il. 
and California Electrical Works, San Francisco, Cal. 





GREAT AND MERITED SUCCESS. 


ADVANTACES OVER WET BATTERIES: 


h of Life. No Glass, consequently no Breakage. Easier and more Convenient 
andle. High or Low Temperature does not affect them. 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 





Invaluable 


WRITE FOR CIRCULAR. 


A. SCHOVERLINC, 


111 CHAMBERS STREET, 





N, Y¥. 





ON EBLECTRICAL SUBIECTs 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
13 Park Row, New York P. 0, Box. 3,329. 












BOOKS 








Plating Machines that re- 
quire a speed from 1800 to 
3600 revolutions per minute 
are Useless Toys. 


$100.00 


Tae 


‘LITTLE WONDER” 


DYNAMO-ELECTRIC 
MACHINE. 


Over 1000 in Successful 
Operation. Has the largest 
sale ofany Electro-Plating 
Machine. 

















SEND FOR 







Manufactory and 
ces, 


Newark,W.J. 


WRITE 


is PARE Row, 


i 
4 
Hi 


New York Office, 92 Liberty Street. 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

NEV YORE. 





BELLHANGERS HAND BOO 


Bw RE. B. BAD’T. 
106 Pages, 97 Illustrations. Pricey ONE DOLLAR 


Just the Book for those engaged in Selling, Installing or Hand- 
ling Electric Batteries, Electric Bells, Elevator, House or Hotel 
Annunciators, Burglar or Fire Alarms, Electric Gas Lighting Ap- 
paratus, Electric Heat Regulating Apparatus, Etc., Etc. 


THE ONLY BOOK OF THE KIND PUBLISHED. 
ELECTRICAL REWIEW, 
Sent, postage free, on receipt of price. 31 Park Row, N. Y. 


POWELL’S PATENT IMPROVED 
“SIGNAL” 


SIGHT-FEED 
OILERS. 


MADE EXPRESSLY FOR 


DYNAMOS. 





Fie. 1. 





The oil drop is instantly started or stopped by 
moving the signal lever on top of cup, without 
requiring a re-adjustment of flow. The yon] 
is regulated by thumb-screw independent of signal 
lever. Address 


THE WM. POWELL COMPANY, 


60, 52 and 64 Plum Street, Cincinnati, 0. 





Shows Oil-Feeding 
while machine 
is running. 


Shows Oil-Feed Cut-off 
when machine stops. 











32 ELECTRICAL REVIEW February 23, 1889 











W. D. SARCENT, President. JNO. A. BARRETT, Vice-President and Consulting Electrician. 
E. H. CUTLER, Treasurer and Manager. FRANK A, PERRET, Electrician. 


The Elekiron Manulacturing Go. 


Cor. JAY and PLYMOUTH STREETS, BROOKLYN, N. Y. New York Office: 150 NASSAU STREET. 


Manufacturers of 


THE PERRET ELECTRIC MOTORS AND DYNAMOS. 
SHALL SIZES A SPECIALTY 


DIX SITRS NOW READY 


i-8 to { i-2 H. P. 











Resistance yet attained. No Lead to 
Brushes, consequently no Sparking 
under Changes of Load. 





ONE-EIGHTH H. P. MOTOR. ONE-SIXTH H. P. MOTOR. 


EFFICIENCY, REGULATION AND EXCELLENCE oF CUORKMANSHIP 


FAR IN ADVANCE OF ALL OTHERS OF EQUAL SIZE. 
t= Investigate Carefully and be Convinced. Catalogues Furnished on Application. 





Daft Electric Light Company, 


General Qfiices, 115 Broadway New York City. 


FAGTORY, MARION, N. J. 


EHQUIPS 


STATIONARY ELECTRICAL POWER INSTALLATIONS, 


With Dynamo-Cenerators from { to 250 H. P., and Electro-Motors, {1-2 to 100 H. P. 
: ALISO 


Electric Sireet, it Trunk, Railways 


With Stationary Plant, Electro-Motive Machinery and Pade Systems, 
EITHER OVERHEAD, SURFACE OR UNDERGROUND. 


Independent Railway-Motors from 10 to 150 H. P. 
and Motor-Cars from 5 to 50 H.P, 


The Daft System rigidly proscribes the employment of currents of a 


Potential Dangerous to Life. \ ff pe 






































EI ry 











SAFr moTOR cht 


For Particulars and Estimates address the New York Office. 
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Fort Wayne Jenney Electric Ligit Company, 


BEORT WAYNE, IND 








MANUFACTURERS 
OF THE 


SLATTERY [NDUCTION SYSTEM 


Incandescent Lighting 


AND THE 


Original Jenney System 
ARC LIGHTING. 


The most carefully worked ,z 
out and Complete Alternating (7 
System of Electric Lighting in ~ 
existence. Armatures and Con- 
verters guaranteed. 12°16 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed. 








CORRESPONDENCE 


SOLICITED. 





SLATTERY DYNAMO, LAMP AND CONVERTER. JENNEY DYNAMO AND LAMPS. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 


New York Office, Room 46,115 Broadway. ~~ aos epee eke Cop } napa’: ~ Aga 
CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 
W. JI. BUCKLEY, Manager. G. A. WILBUR, Manager. 


Ee. ADAM SUC’S,;s CITY OF MEXICO. 


BENTLEY-KNIGHT ELECTRIC RAILWAY CO., 


2S & 227 TENTH AVE... NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 











ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 


construction and operation of an electrical railway in a city street. 


Sprague Electric Railway and Motor Company. 
THE NEW SPRAGUE ELECTRIC MOTOR TRUCK. 


DETAILS OF TRUCK: 


Flexible Suspension, Noiseless Gearing, All Bearings Self-Oiling and Dust-Proof, Brushes of 
a New Design, and Perfection as regards Ease of Running. All Parts Completely Incased and 
Protected from Dust. All Bearings independontly Removable. Every Part Designed to be 
readily Accessible, and to Reduce all Necessary Attendance and Care to a Minimum. 











FOR CIRCULARS AND FULL INFORMATION, ADDRESS 


Sprague Electric Railway and Motor Co., 16 & 18 Broad Street, N. Y. 
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WESTERN ELECTRIC COMPANY, 


CHICAGO, NEW YORK, LONDON, ANTWERP, 


MANUFACTURERS OF 











Every Requisite for the most Perfect System of 


ARC LIGHTING 


by either High or Low Tension Current. 


GATALOGUE AND ESTIMATES 


FURNISHED ON APPLICATION. 


THE THOMSON -HOUSTON 
ELECTRIC RAILWAY SYSTEM. 




















Omaha & Council Bluffs Railway Bridge Co., Omaha, Neb,—Thomson-Houston Electric Railway System. 


THE THOMSON-HOUSTON ELECTRIC COMPANY, 
620 Atlantic Avenue, Boston, Mass. al 168 Michigan Avenue, Chicago, IIL 
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The New England 


Electric Supply Co. 


WMANUEFACSTURERS. 








SOLE N. E. ACENTS 
THE PAISTE SNAP SWITCH. 


80-84 JOHN ST., 


l 


SOLE ACENTS 
THE BRYANT D. P. SWITCH. 


BRIDCEPORT, CONN. 





Incots & MANUFACTURES PHOSPHOR-BRONZE 


REG TRADE MARKS. INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
» BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS 


THE 


Americal Hell Telephone Compal, 


95 MILK ST., BOSTON, MASS. 


i | 


Pos gphor Cronge. 











This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 





WILLIAMS «<« POTTER, 
15 CORTLANDT ST., NEW YORK. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


) NEW ENGLAND 
BUTT 60., 


Providence, R. L., 


MANUFACTURERS OF 


g Braiing Machinery 


FOR COVERING 











TELEPHONE 
ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 


Of every Description 
for Silk, Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY 


16x24 DOUBLE BRAIDER. 





HEADQUARTERS IN NEW YORK CITY 


FOR 


STANDARD MILLING MACHINES, 


Universal or Plain 
FOR LICHT OR HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. 











Machines shown in operation by the Manufacturers, 


ee Ee. GARVIN & Co. 


139-141-143 Centre Street, 


NEW YORK CITY. 


t#” Send for Illustrated Catalogue. 
TEE 


India-Rubber and Gutta-Percha Insulating Co, 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give cattetnctney services under ont and over head. Specially adapted for 
Chemical Works, Paper Mills, Dye Works, Coal Mines, etc., etc. 


PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Gity. 
THE BEST LAMP. 
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. JOHN H. BASS, President, H. G. OLDS, Vice-President, R, T, McDONALD, Secretary and Manager. P. A. RANDALL, Treasurer. 


STAR IRON TOWER CO., 


MANUFACTURERS OF THE 


0 Beirne Patent Towers==Mast Arms 


“FOR HLECTRIC LIGHTING. 


And —" of he AMERICAN ELECTRICAL DIRECTORY, Fort Wayne, Ind.,U.S.A. 


ON ‘ 





The Star Iron Tower 
is the most substantial 
Tower ever erected for 
Electric Lighting Pur- 
poses. Its standards and 
cross-girts are made of 
Star iron; its brace-rods 
of wrought and couplings 
of malleable iron; its set 
screws of steel. The 
Tower is triangular in 
form, tapering toward the 
top, and needs no guying 
or outside support. 


No one ever heard of a 
Star Iron Tower falling 
or being wrecked by a 
storm. 





We have built our towers during the past year at the following places: Danviile, IIl.; 
Louisville, Ky.; New Orleans, La.; Toronto, Ont.; London, Eng.; 


Goshen, Ind.; Newtown, lowa; Denver, Col.; 
Kansas City, Mo.; Paris, 


Davenport, lowa; Decatur, IIl.; 
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Hannibal, Mo.; Huntingdon, Ind.; Jacksonville, IIl.; 


Ill.; Saginaw City, Mich., and have many large unfilled orders on hand. 


WRITE FOR PRICE LIST AND ILLUSTRATED CATALOGUE. 
THE STAR IRON TOWER CoO., Fort Wayne, Ind., U.S. A. 








The Star lron Tower Go. 
was incorporated Febru- 
ary 13, 1884. The fact 
that this Company has re- 
ceived all the orders that 
have heen placed for 
Electric Light Towers 
since the date of its or- 
ganization is, perhaps, 
the best testimonial we 
can offer. 





Fort Wayne and 
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Cc. W. STOCKLY, President. J. J. TRACY, Vice-President. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. N. S. POSSONS, Superintendent. W. J. POSSONS, Asst. Superintendent. 


S. M. HAMILL, Asst. Secretary. 
eT aE we 


BRUSH ELECTRIC CO., 


Sole Manufacturers under all the Patents of Chas. F. Brush and others, for 


Arc Lighting Apparatus, 
Incandescence Lighting Apparatus 
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Storage Batteries, Se a aie 
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No other System in the World equals THE BRUSH SYTEM in Simplicity, 
Durability, Earning Capacity, Reliability. 


ELECTRIC MOTORS. 


Sizes from 1 to 90 H. P. now ready. 














PERFECTLY AUTOMATIC. RETURN A MUCH HIGHER PERCENTAGE OF THE DRIVING POWER THAN ANY MOTORS EVER OFFERED, 
OVER 5,000 H. P. ALREADY IN USE. 


THE BRUSH ELECTRIC COMPANY, 


CLEVELAND, OH/O, U. S. A. 


EASTERN OFFICES, 36 UNION SQUARE, NEW YORK. CHICAGO OFFICES, 130 WASHINGTON STREET. 
PACIFIG COAST AGENTS, THE CALIFORNIA ELECTRIC LICHT CO., SAN FRANCISCO. 
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Willard L. Candee, 


TREASURER. 





Charles A. Cheever, 0 Pr 
wy WA co. 


PRESIDENT. 
TRADE MARK. 
NEW YORK. 


No. 13 PARK ROW, 


INSULATED WIRES AND CABLES. | 


Those who have used OKONITE WIRES and CABLES are unanimous in their declarations that itisthe | 
best insulated medium in the market, and as for durability and toughness of compound, itis unsur- | 
| 
SOLE MANUFACTURERS OF THE CELEBRATED OKONITE TAPE, 
CHICAGO BRANCH, MINNESOTA BRANCH, 
88 and 40 LaSalle St., Chicago. Minneapolis Electric Co., Minneapolis. 
NEBRASKA BRANCH, PHILADELPHIA BRANCH, 
Midland Electric Co., Omaha. Novelty Electric Co. 
BOSTON BRANCH, KANSAS CITY BRANCH, 
F. E. Pettengill & Co. Inter-State Electric Co. 
CINCINNATI BRANCH LOUISVILLE BRANCH, 
Standard Electrical Works. Gaynor Electric Co. 
CALIFORNIA ELECTRICAL WORKS, San Francisco, California. 
SOUTH AMERICAN BRANCH: 
West Coast Telephone Co., Valparaiso; Chili; Guayaquil; Ecuador. 








DAY’S KERITE INSULATED | 


Wri EeESsS AND CABLES 
For All Classes of Electrical Work. 


48 
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its Durable, 
High Insulating 
Qualities proved 
by a Satisfactory 
Record of 
Thirty Years. 


For 
Subterranean, 
Submarine and 

Aerial use In 





Electrical Engineers of the longest experience recommend KERITE as the most reliable insulation | 
under ail circumstances. Our pene facilities enable us to offer Kerite wire, either plain taped or 
braided, at a low price. Our tape sticks permanently, and is the only satisfactory tape for out- 


of-door work. 
EDWARD B. McCLEES, Gen’l Ag’t, 16 Dey St., New York. 
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Tucker Electrical fonstruction 0. 


GENERAL CONTRACTORS, 
Office, 35 BROADWAY, NEW YORK CITY. 





The Brush-Swan Eletrie Light Co. 


OF NEW ENGLAND. 


W. L. STRONG, President. GAYLORD McFALL, Secretary. 
A. D. JUILLIARD, Vice-President. R. W. ABORN, y 


204—210 Elizabeth Street, New York. 


No Other System is as Economical in Installation and Maintenance. 


NO OTHER ELECTRIC LIGHT APPARATUS IS As DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 


| 
| 
| 
| 
| 
| 


| 

THE Are Lights of Various Sizes. 

SYSTEM Arce and Incandescent Lights from one Dynamoand Circult. | 
Incandescent Lights of various Sizes from Special Dynamo 

COMPRISES: for Central Station Lighting. 


Cost of Apparatus Greatly Reduced. 


EDISON JIAGHINE WORKS, 


Schenectady, N. Y. 


Surveys ani Estimates Furnished by Experts. | 





MANUFACTURERS OF 


INSULATED WIRES, FLERIBLE CORDS AND CABLES, 


—~—-FOR— 


Telephone, Telegraph » Electric Light. 


JAMES F. KELLY. 


GENERAL SALES AGENT, 


19 Dey Street, IH New York. 





| SAMPLES FURNISHED UPON APPLICATION. 


| Single Wires of all gauges and diameter of insulation for Telegraph, Te 


Ansonia Brass & Copper Co. 


SoLE MANUACTURERS OF 


A A. COWLES’ PATENTHD 


FIRE-PROOF AND WEATHER-PROOF 


ELECTRIC LIGHT LINE WIRE. 
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CUT SHOWING STYLE OF INSULATION. 
A.—Copper wire. 
B. B.—Two Braids, saturated with Fire-Proof Insulation. 
C.—Braided Cotton, saturated with a Black, WEATHER-PRooF Composition. 

PURE ELECTRIC COPPER 
WIRE, BARE AND COVERED, OF EVERY DESCRIPTION. 
WAREROOMS : 

19 and 91 CLIFF ST., NEW YORK. 64 WASHINGTON ST., CHICAGO, ILLS. 
FACTORIES, ANSONIA, CONN. 








Taz “OLARK” WLRE 





Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine. 





In a letter from the Inspector of the Boston Fire Underwriters’ Union, 


| under date of March 29, 1886, he says: “*A Thoroughly Reliable and Desirable 


Wire in Every Respect.” 

The rubber used in insulating our wires and cables is specially chemically prepared, and is guaran- 
teed to be waterproof, and will not deterioriate, oxidize or crack, and will remain flexible in extreme cold 
weather, and not affected by heat. The insulation is protected trom mechanical injury by one or more 


| braids and the whole slicked with Clark’s Patent Compound, whieh is water, oil, acid and, to a very great 


extent, fire proof. Our insulation will prove durable when alt yes We are 


pee to furnish 
lephone and E 


ectric Lights from 
stock. Cables made to order. 4 


EASTERN ELECTRIC CABLE COMPANY, 
61 & 63 HAMPSHIRE STREET, BOSTON, MASS. 
“SIENRY A. CLARK, General Manager. HERBERT H. EUSTIS, Electrician. 


BRIDGEPORT BRASS CO. 


BRIDCEPORT, CONN. 


INCORPORATED /865. 


BRASS, COPPER & CERMANSILVER 


WIRE AND ROLLING MILLS, 


MANUFACTURERS OF PATENTED ELECTRIC LIGHT WIRE, 
Bare and Insulated Wire for Electric Conductors of all Descriptions. 
Hichest rene. STRENCTH. } yy tte Pf oe 


{GHEST CONDUCTIVITY. 
For LONG DISTANCE TELEPHONE and TELEGRAPH SERVICE 


Sole Agents for the BRIDGEPORT ELECTRIG MFC. 60. 
STANDARD UNDERGROUND CABLE COMPANY 


MANUFACTURERS OF 


Weatherproof Line Wire, 


—==} AND LEAD ENCASED =——— 


INSULATED WIRES ano CABLES 


General Offices, 708 PENN AVE., PITTSBURGH, PA. 


BRANCH OFFICES : 
NEW YORK, 18 CORTLANDT STREET, ° G. L. WILEY, MANAGER. 
CHICAGO, 139 EAST MADISON STREET, F. E. DEGENHART, MANAGER. 


ALFRED F. MOORE, 
MANUFACTURER O 


INSULATED ELEGTRIG WIRE 


FLEXIBLE CORDS AND CABLES, 
200 & 202 N. 38a. St., Philadelphia, Pa. 
Western Agent, G. A. HARMOUNT, 
Dept., New Haven Clock Co., 315 Wabash Avenue. Chicago, Ill. 
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NEW YORK. 


DUST-PROOF BELLS. 


AIR CUSHIONS, 


MANUFACTURED BY 


CHAS. A. SCHIEREN & CO., 


MANUFACTURERS AND TANNERS OF 
OAE TANNED LEATHER BELTING AND LACE LEATEES. | 
NEW YORE, CHICAGO, PHILA., BOSTON. 


32 & 34 FRANKFORT ST., 





Hazazer & Stanley, 

















